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Lockheed XV-4A VTOL 



Metal Cutting Begins on ELDO Third Stage 




THE MANY WAYS OF QUICK RELEASE PINS BY VOI-SHAN 

Simplicity in operation, with positive locking action, safe— and sure— Voi-Shan Single 
and Double acting Quick Release Pins serve an extensive variety of aerospace and heavy 
industrial fastening needs. Wherever rapid assembly and disassembly of mechanical 
units is required there is a pin to suit the problem. □ Rugged collapsible structures, 
spars, hoist-legs, and heavy duty ground equipment, all can be assembled for temporary 
use or transport without tools and often by using existing bolt holes. Available for 
immediate delivery from stock are diameter sizes 3/16" through 1" and in grip lengths 
to suit any application. They are manufactured in quality materials to meet the toughest 
environmental conditions. □ A variety of handle shapes overcome difficult accessibility 
to holes in corners, or close-by obstructions: Button, Ring, “T", and "L" types are 
standard. Special configurations are made at short notice. All Voi-Shan Quick Release 
Pins conform to MS and NAS specifications. For the special use that you will find for this 
versatile fastener, send on your letterhead to: 

VOI-SHAN MANUFACTURING COMPANY 

8463 Higuera Street, Culver City, California • A DIVISION OF VSI CORPORATION. 
"Where performance is important... Voi-Shan sets the standard of leadership." 



Sundstrand Cartridge- Pneumatic Starter will be used on the new 
1 tactical fighter now under development at General Dynamics/ 
Worth. A Sundstrand starter will be mounted on each of the two 
V TF-30 turbofan engines. The F-I1I is a two-man aircraft that can 



ses of flight, as shown below in the photographs of a NASA wind- 
lel model. Other "alert" military aircraft using Sundstrand starters 
the F-100, B52, C-135B and F4C. 


SUNDSTRAND AVIATION 


DIVISION OF SUNDSTRAND CORPORATION, ROCKFORD, ILL. 

Facilities in: Rockford, Illinois: Denver, Colorado — District Of- 
fices in: Arlington, Texas: Dayton, Ohio; Hawthorne, California; 
Midwest City, Oklahoma; Seattle. Washington; Washington, 



SUNDSTRAND 'S3— HELPING IMPROVE AIR FORCE ALERT CAPABILITIES 
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SORRY, CHAPS; MAINTENANCE SHED-U-AL WAS BOTCHED 


A fundamental requirement of flight 
is keeping take-offs and landings in a 
one-to-one ratio. Aircraft, like people, 
are susceptible to all sorts of maladies: 
metal breakdowns, kamikaze (an ar- 
chaic form of asiatic flew) and total 
crackups, to name a few. 

Once upon a time, an aircraft’s health 
could be gauged according to hours in 
the air. Not any more. With modern 
high performance aircraft, the critical 
fatigue factor is G-loads. 

For some time now, the Navy has used 
GCC Statistical Accelerometers to 
predict aircraft fatigue. These light, in- 


expensive airborne G-load sensor/re- 
corders keep a precise, running record 
of the number of times Fleet aircraft 
get a load on. By monitoring the cum- 
ulative loading record for each air- 
craft, Navy is able to evaluate indi- 
vidual aircraft condition based on 
strains encountered rather than on 
hours flown. In this way. Navy gets 
valuable design and maintenance data, 
guards against mid-air configuration 
changes and conserves three things it 
holds dear: pilots, airframes and S s. 
For a detailed bulletin on GCC's Sta- 
tistical Accelerometer, write Dept. S. 





S PI RALP0T 

...is a 1 to 10-turn infinite resolution 
panel mount potentiometer that puts 
out a real pure resistance vs. rotation 
analog because it's got almost but not 
quite perfect linearity which is more 


than you can say for anybody else’s 
similar pot. 

So you'd better get a spec, sheet on 
it before you design your next analog 
computer or high-resolution servo sys- 
tem or control system or anything else 
where you want absolutely smooth 
changes in voltage or resistance with 
infinitesimal phase shift. Write for a 
detailed specification bulletin. 




PRESS. XDUCER 


Never used GCC 461319 missile-type 
absol. pressure transducer. Rugg., mini., 
acc'te, rel'ble, stab, to 35G. Press, range 
0-300 psia min., 0-5000 max. Just like 
used on maj. m's'le progs. Owner must 

MU 1-9311 

PASADENA, CALIF., ASK FOR AL 

Or, write direct and receive a handsome, 
illustrated spect/icanon sheet. 


JiyqiHE CHHHUA B 
HEBE, HEM MCyPABJIB HA 
PAKETHOM CTAHKE* 


“bird in air is worth two on pad. 



BILLIE J UNE call Al Baugh, M U I -7 1 52 



LUNAR RENDEZVOUS KIT 


To learn what the seasoned moon trav- 
eler should take along lor the trip, draw 
the contents of each of the boxes below 
in the appropriately numbered square 
within the suitcase. 
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AEROSPACE CALENDAR 


Dec. 30— Annual Meeting. American Assn, 
for the Advancement of Science. Cleve- 
land. Ohio. 

Jan. 7-9— Tenth National Symposium on 
Reliability and Quality' Control, Statler 
Hilton Hotel, Washington. D.C. 

Jan. 13-17— Society of Automotive Engi- 
neers Automotive Engineering Congress 
ik Exposition. Cobo Hall. Detroit. Mich. 

Jan. 19-23— 16th Annual Convention. Heli- 
copter Assn, of America, San Marcos Inn, 
Chandler. Aria. 

Jan. 20-22— Aerospace Sciences Meeting, 
American Institute of Aeronautics and 
Astronautics. Hotel Astor. New York. 

Jan. 21-24— Second International Anns 
Control and Disarmament Symposium, 
Ann Arbor. Mich. Sponsors: University 
of Michigan: The Bcndix Corp. 

Jan. 25— Seventh Annual Inland Empire 
Quality Control Conference, American 
Society for Quality Control. California 
State Polytechnic College. Pomona. Calif. 

Jan. 27-28— Second Annual Symposium on 
Fundamental Phenomena in the Material 
Sciences. Sheraton Plaza Hotel. Boston. 
Mass Sponsor: Ihkon Corp. 

Jan. 27-29— Conference on Control and Sys- 
tem Optimization. Monterey, Calif. Spon- 
sors: Society for Industry & Applied 
Mathematics; American Institute of Aero- 
nautics and Astronautics: Institute for 
Mathematical Statistics: U. S. Naval Post 
Graduate School. 

Jan. 27-30— 20th Annual Technical Confer- 
( Continued on page 7) 
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NOW! Solid State 

time/delay/relays 



...with traditional AGASTAT' reliability! 


Now available... solid state time/delay/relays with the accuracy essential 
for critical missile and computer applications! These new AGASTAT 
relays are the result of over 30 years' time delay engineering and manufac- 
turing experience. . .specialized experience which has made AGASTAT the 
standard of reliability throughout industry. 

Advanced design combines specially selected semiconductors and other com- 
ponents in a "modular-sandwich" configuration. Result: the standard mod- 
ules mean flexibility; uniformity; and rapid delivery of "custom” produced 
units. The solid state AGASTAT is hermetically sealed . . . resistant to 
vibration and shock. Special circuitry protects against input polarity re- 
versal, voltage transients and continuously varied supply voltage. 

Whaf are your requirements? These solid state relays are only 1 Hs" sq.... 
available in six standard types, with timing ranges from milliseconds to 
hours, delay on pull-in or drop-out. Operation:— 18-32 vdc; —55c to 125c; 
load capacity to 10 amperes. Write Dept S- 1 - 1 1 2 for data sheet. Or ask for a 
quotation on your special application requirements. 

A P A CTAT timing instruments 

HUHO IHI yjOv ELASTIC STOP NUT CORPORATION OF AMERICA 
ELIZABETH DIVISION • ELIZABETH, NEW JERSEY 
IN CANADA: esna limited, azi progress avenue, Scarborough, Ontario 
Eloctropneumetlc Time Delay Relays and Switches • Solid Stale Timing Modules-Controls— Programmers 
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Designs. .. for NASA 

NASA Lewis Research Center’s Space Propulsion Facility is designed to 
simulate outerspace environment, including high vacuum, cryogenic tem- 
peratures, and solar radiation. The facility incorporates capability for 
testing full-scale nuclear and non-nuclear spacecraft, including nuclear 
power generation and electric propulsion systems. Kaiser Engineers' 
assignment — feasibility study, design criteria, preliminary nuclear 
hazards report, detail design, construction specifications, critical path 
scheduling. Kaiser Engineers is proud to be a member of the NASA team 
developing this advanced facility. KE also numbers among its clients the 
AEC, Air Force, Army Corps of Engineers, Navy Bureau of Yards and 
Docks, and leading aerospace industry firms. 


KAISER 

ENGINEERS 


architects/engineers and constructors 




AEROSPACE CALENDAR 


(Continued from page 5) 
ence. Society of Plastics Engineers, Chal- 
fontc-I laddon Hall Hotels. Atlantic City. 

Jan. 27-30— Applications Fornni on Antenna 
Research. University of Illinois' Midsvcst 
Electronics Research Center. Urbana, 111. 

Jan. 29-31 — 44th Annual Meeting, American 
Meteorological Society. University of 
California. Los Angeles, Calif. 

Jan. 29-31— Solid Propellant Rocket Con- 
ference. American Institute of Aeronau- 
tics and Astronautics. Palo Alto, Calif. 

Feb. 3-7— Fifth Annual Lectures in Aero- 
space Medicine. USAF School of Aero- 
space Medicine. Brooks AFB. Tex. 

Feb. 3-7— International Conference on Ma- 
terials “The Impact of Modern Physics 
on Materials.'' Sheraton Hotel. Phila- 
delphia. Pa. Sponsor: American Society 
for Testing and Materials. 

Feb. 5-7— Fifth Winter Convention on Mil- 
itary Electronics. Institute of Electrical 
and Electronics Engineers. Ambassador 
Hotel. Los Angeles, Calif. 

Feb. 13-15— Colden Gate Metals Confer- 
ence. American Society for Metals. Fair- 
mont Hotel. San Francisco. Calif. 

Feb. 19-21— International Solid-State Cir- 
cuits Conference. Institute of Electrical 
and Electronics Engineers. Sheraton Ho- 
tel and University of Pennsylvania. Phila- 
delphia. Pa. 

Mar. 2-6— Fifth Conference on Applied 
Meteorology (Atmospheric Problems of 
Aerospace Vehicles). Atlantic City. N. J. 
Sponsors: American Meteorological Soci- 
ety: Federal Aviation Agency. 

Mar. 5-6— Symposium on Thermal Radiation 
of Solids. San Francisco. Calif. Sponsors: 
National Bureau of Standards: National 
Aeronautics and Space Administration: 
USAF Aeronautical Systems Div.; Univer- 
sity of California at Berkeley. 

Mar. 9-10— Aerodynamic Testing Confer- 
ence. Marriott Twin Bridges Motor 1 lotcl, 
Washington, D. C. Sponsors: American 
Institute of Aeronautics and Astronautics; 
U. S. Navy. 

Mar. 23-26— International Convention. In- 
stitute of Electrical and Electronics Engi- 
neers. Coliseum and New York Hilton, 
New York. N. Y. 

Mar. 25-27— Aerospace Bearing Conference 
(unclassified). El Tropicano Motor Hotel. 
San Antonio. Tex. Sponsors: USAF; 
Southwest Research Institute. 

Apr. 1-2— Fifth Symposium on Engineering 
Aspects of Magnctohydrodynamics. Insti- 
tute of Electrical and Electronics Engi- 
neers. Massachusetts Institute of Tech- 
nology. Cambridge. Mass. 

Apr. 1-3— Fifth Annual Structures and Mate- 
rials Conference, American Institute of 
Aeronautics and Astronautics. Riviera 
Hotel, Palm Springs. Calif. 

Apr. 6-8— International Conference on Non- 
linear Magnetics (Intcrmag), Institute of 
Electrical and Electronics Engineers, 
Shorcham Hotel. Washington. D.C. 

Apr. 13-16— Third International Flight Test 
Instrumentation Symposium. College of 
Aeronautics. Cornfield, England. 

Apr. 19-25— International Conference Sr Ex- 
hibit on Aerospace Electro-Technology, 
Institute of Electrical and Electronics 
Engineers, Wcstis'ard-Ho Hotel. Phoenix. 

(Continued on page 9) 


NEW TEKTRONIX 
DUAL-BEAM 
OSCILLOSCOPE 


WITH SWEEP DELAY A HID PLUG-IN VERSATILITY 



■ 2 INDEPENDENT BEAMS B2 INDEPENDENT SWEEP SYSTEMS ■ 2 VERTICAL 
AMPLIFIER COMPARTMENTS ■ SINGLE-SWEEP OPERATION ■ REAR-PANEL 
OUTPUT CONNECTORS ■ RACK MOUNT OR CABINET MODEL 


Here's a waveform dis- 
play of four time-related 
functions. Two are trace 
intensified by use of de- 
layed sweep. Two are 
expanded presentations of these 
intensified portions. Four addi- 
tional traces are available from 
this oscilloscope/plug-in unit 
combination. Or with other plug- 
in units, you can display non- 
time-related functions simulta- 
neously on this highly adaptable 
dual-beam oscilloscope. 

Rack-Mount Model, illustrated. 
(Mounts on tilt-lock, slide-out 
tracks to standard 19" rack.) 
Type RM565 Oscilloscope SI 500 
(without plug-ins) 
Cabinet Model 

Type 565 Oscilloscope . .$1400 
(without plug-ins) 


llf 



CALL YOUR TEKTRONIX FIELD ENGINEER FOR A DEMONSTRATION. 

Tektronix, Inc. 

P. O. BOX 500 ■ Be A VERTON. OREGON S7005 / Phone: I Area Code 5031 Mitchell 0 0161 ■ Telex: 036-691 • 
TWX: 503-291-6805 ■ Coble: TEKTRONIX ■ OVERSEAS DISTRIBUTORS IN 27 COUNTRIES 
Tektronix Field Offices in principol cities in the United States. Consult Telephone Director/ . 
Tektronix Limited, Guernsey. Channel Islands - Tektronix Canada Ltd.: Montreal, Quebec - 
Toronto twillowdalui ,0" r • Tektronix Australia Ply. Limited, Sydney, Nov South Wales 
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dc volts 
low-level dc 
ac volts 

resistance 
frequency 

You name it... 
your DY-2010 
will 

measure it 


No mailer what the electrical parameter, any of the seven DY-2010 
Data Acquisition Systems will measure it With a standard system, 
ready for delivery without special engineering, you can measure 
low-level dc voltages even in the presence of severe common 
mode and superimposed noise. You can measure dc voltages 
all the way to 1000 volts, with 300% overranging on the 
0.1, 1, 10 and 100 volt ranges. You can measure frequency from 
10 cps to 300 kc. You can measure ac voltage 50 cps to 
100 kc and 10 mv to 1000 v full scale. You can measure 
resistance 100 ohms to 10 megohms full scale. 

That means, of course, that you can measure the outputs 
of strain gauges, thermocouples, flow meters, accelerometers, 
magnatometers... every type of transducer, every 
phenomenon that can be converted to an electrical signal. 

What's more, the measurements are automatic. You can make them 
fast, in any mixed sequence you require, and you can record them 
on printed tape, perforated tape.punched cards or even magnetic tape. 
All this with a standard, packaged system built around the 
DY-2401B Floating and Guarded Integrating Digital Voltmeter. 

You never have to pay or wait for special engineering. Each 
is a complete system, yet as easy to use as an instrument 
Call your Dymec/Hewlett-Packard field office for all the information 
and specifications on the 2010 Series. The seven systems differ 
only in scanning capabilities, in recorded output and in speed of 
measurement. They range in price from $8675 to $14,250 with 
guarded data amplifier and ac/ohms converter optional at extra cost 


CD f C 

A DIVISION OF HEWLETT-PACKARD COMPANY 

DEPT. D-1220, 395 PAGE MILL ROAD. PALO ALTO, CALIFORNIA • PHONE (415) 326-1755 T 


< 415-492-9363 
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(Continued from page 7) 

Apr. 20-22— First Canaveral Space Congress, 
Ramada Inn. Cocoa Beach. Fla. Sponsor: 
Canaveral Council of Technical Societies. 

Apr. 21-23— Spring Joint Computer Confer- 
ence. American Federation of Information 
Processing Societies, Sheraton-Park Hotel, 
Washington. D.C. 

Apr. 22-24— Southwestern Conference & 
Electronic Show. Institute of Electrical 
and Electronics Engineers. Dallas Me- 
morial Auditorium. Dallas, Tex. 

Apr. 24-May 3—1964 German Air Show, 
I lanover, West Germany. 

Apr. 27-30— Air Transport and Space Meet- 
ing and Production Forum. Commodore 
Hotel. New York. N Y. Sponsors: Society 
of Automotive Engineers; American So- 
ciety of Mechanical Engineers. 

Apr. 29-May 2— National Aeronautics and 
Space Administration's Annual Conference 
on the Peaceful Uses of Space. Boston. 

May 4-6— 1 lltli National Aerospace Instru- 
mentation Symposium. Instrument Soci- 
etv of America. Biltmore Hotel, New 
York. N. Y. 

May 4-6— Aerospace Propulsion Meeting, 
American Institute of Aeronautics and 
Astronautics, Cleveland. Ohio. 

May 4-7— American Astronautical Society's 
loth Annual Meeting, "Technical Prog- 
ress on Lunar Flight Programs," New 
York Hilton Hotel. New York. N. Y. 

May 5-6— Fifth National Symposium on Hu- 
man Factors in Electronics, Institute of 
Electrical and Electronics Engineers, San 
Diego, Calif. 

May 11-13— 16th Annual National Aero- 
space Electronics Conference (NAECON), 
Institute of Electrical and Electronics 
Engineers, Biltmore Hotel, Davton. Ohio. 

May 11-14— 3?tli Annual Scientific Meeting. 
Aerospace Medical Assn., Americana Ho- 
tel. Miami Beach, Fla. 

May 13-15— 20th Annual National Forum, 
American Helicopter Society, Sheraton 
Park Hotel. Washington. D. C. 

May 18-21— 23rd Annua) National Confer- 
ence. Society of Aeronautical Weight En- 
gineers. Sheraton-Dallas Hotel. Dallas. 

May 19-21— International Symposium on 
Microwave Theory and Techniques, Insti- 
tute of Electrical and Electronics Engi- 
neers. Idlcwild Airport. N. Y. 

May 25-27— Ccneral Aviation Design & Op- 
erations Meeting. American Institute of 
Aeronautics and Astronautics. Wichita. 

May 26-28— Second International Forum for 
Air Cargo, Sheraton-Mt. Royal Hotel. 
Montreal. Canada. Sponsors: Society of 
Automotive Engineers: American Insti- 
tute of Aeronautics and Astronautics: Ca- 
nadian Aeronautics & Space Institute. 

May 31-Jimc 7— International Air Show & 
International Airport Equipment Exhibi- 
tion. Caselle Airport, Turin. Italy. 

June 2-4— National Telemetering Confer- 
ence, American Institute of Aeronautics 
and Astronautics/ Institute of Electrical 
and Electronics Engineers/ Instrument 
Society of America, Biltmore Hotel, 
Los Angeles, Calif. 

June 2-4— National Symposium on Global 
Communication (GLOBECOM VI). In- 
stitute of Electrical and Electronics Engi- 
neers. University of Pennsylvania and 
Sheraton Hotel, 'Philadelphia, Pa. 



Primary 
heat exchanger 
source: 
Janitrol 

The long range, high performance Douglas DC-8 with fan engine uses four 
Janitrol heat exchangers in its air-conditioning system. Located behind the 
lower air intake in each engine nacelle, these primary exchangers reduce engine 
bleed air temperatures from 850’ to 450’F. Since space is limited the units 
were designed to be compact and thermally efficient. One unusual qualification 
requirement is that the exchanger must withstand 5000 temperature expansion 
cycles. Material is type 347 stainless; heat transfer material thickness is 
0.0035"; size is 8i/ 2 " H x 27" W x 16" D. 

When you need a heat exchanger or an oil cooler, Janitrol's approach to 
heat exchanger reliability can be an important design asset. We regularly work 
in stainless steel and aluminum using plate and fin, dimpled plate, tubular and 
Platular* techniques. Request bulletin JA 218 from the Janitrol Aero Division 
of Midland-Ross Corporation, 4200 Surface Road, Columbus 4, Ohio. 


m 


JANITROL AERO DIVISION 

fTlidland-Ross Corporation 
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The actual size of this complete electrical 
circuit is l/16th of an inch square (■). It 
contains 9 transistors, 12 resistors and 
is one of the most advanced products 
of its kind in the world. 



Or was. 


Now there’s a new Fairchild device that’s half 
the size and twice the speed. It’s our Epitaxial 
integrated circuit. Like Fail-child Micrologic, the 
first mass produced integrated circuit, it com- 
bines an entire network of components into one 
solid piece of silicon. Both devices can reduce the 
size and cost of a computer while increasing 
speed and reliability. However our new Epitaxial 
integrated circuit permits even faster calcula- 


tions— with greater precision. In a computer 
that uses thousands of integrated circuits, 
that combination adds up fast — and correctly. 


FAIRCHILD 

SEMICONDUCTOR 





In close support... the closer the better 

The Army Mohawk doesn’t need an airstrip -paved or otherwise. Give it a patch of 
open field and it’ll land and take off in true STOL style. It goes where the troops go and, 
like the troops, in any kind of weather. The Mohawk is the “elevated eyes” of the Army 
— there when you need it, providing instantaneous response in any battle situation. 


AIRCRAFT ENGINEERING CORPORATION . Bethpage, Long Island, N.Y. 







id manpower to the already 
ir and control the many fac- 


t, pert cost provides a disciplined, comprehensive plan of ac- 
e elements— to meet your project objectives. 
t provides up-to-the-minute progress reports on all areas of the 
schedule, what’s behind. The program pinpoints trouble spots 


job. You know what’s on schedule, 
for immediate action. 
pert cost handles projects of up i 
up to 750 subactivities each. The 
outside subcontractors— are merged, level-by-level, i: 
Whether you’re building a missile or developing a ma 
agement easier for you. Ask your IBM representative. 


with subnet 



IBM 







Brown & Root's astonishing versatility 
is apparent in even a very brief listing 
of sophisticated engineering and con- 
struction projects it has undertaken 
with distinction: Power plants to light 
cities and turn the wheels of industry: 
large diameter pipeline systems span- 
ning a continent; an early warning 
radar network guarding a nation; 
petrochemical plants developing a 
new way of life; vast offshore drilling 
equipment for exploring the earth’s 
mantle; these are representative of 


many intricate and highly diverse en- 
gineering and construction projects 
successfully undertaken by Brown & 
Root with an enviable degree of on- 
schedule performance. 

Versatility is more than just the ca- 
pacity to cope with a wide variety of 
civil, industrial, and marine problems; 
it is also the ability to deal harmo- 
niously and efficiently with all aspects 
of a single undertaking to the end that 
it may be accomplished in the most 
economic and rapid manner possible. 


BROIMOOlf 

ENGINEERS • CONSTRUCTORS 

NEW YORK • LONDON • MONTREAL • WASHINGTON • EDMONTON • SAO PAULO 
POST OFFICE BOX 3. HOUSTON 1. TEXAS • CABLE ADDRESS: BROWNBILT 
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AEROQUIP CORPORATION /MARMAN DIVISION 



NEW CATALOG 
NOW AVAILABLE 

CONOSEAL JOINTS FOR 
ALL MISSILE & AIRCRAFT 
APPLICATIONS 

This new Marman CONOSEAL* 
Joint Catalog presents 
the complete new line of 
products for leak-proof 
connections. Typical CONOSEAL 
Joints contained in the catalog 
are illustrated above. 


=*4eroquip 

MARMAN DIVISION yours 

11214 EXPOSITION BLVD., LOS ANGELES. CALIFORNIA rlqllt 

AEROQUIP (CANADA) LTD., TORONTO 19. ONTARIO nOW 



You could store 

unsymmetrical dimethylhydrazine 
so long you might 
forget how to spell it. 


Here’s a reminder: Dimazine’ 


'High energy propellant storable for years in and out 
of launch vehicles. Advance loading, instant use. 

Resists heat, cold, contamination, shock. Compati- 
ble with most metals and selected non-metals. 

Used also for stable combustion, smooth hypergolic 
starts, safe shutdowns, multiple restarts. 


Key reliability factor in Titan II, Agena, Delta, 
Ablestar, Bullpup. 

Most rocket people spell it the way we do. You too ? 


FMC CORPORATION 

INORGANIC CHEMICALS DIVISION 

3 a 633 THIRD AVENUE, DEFT. 1 833-3, NEW YORK 17. N.Y. 
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This man’s aluminum is going to the moon 


0 ALCOA 



Some bright morning, probably within the next six years, the 
three-man Apollo spacecraft will be launched by the Saturn V 

excursion module will be dispatched for the actual moon landing. 
A unique high-strength aluminum alloy, developed by Alcoa, has 
been assigned a critical function in getting us there. 

This relatively new alloy, designated 2219, has been selected 
as the major structural material for the Apollo booster because 
it alone provides the required combination of high strength, light 
weight, resistance to stress-corrosion cracking, good weldability 
and a high degree of both uniformity and reliability of weld 
strength. Nearly 33,000 in. of welding are required for the S-1C, 
the booster stage of the Saturn/Apollo vehicle which has a 
diameter of 33 ft and stands 138 ft high. 

The Boeing Company has a contract with the National Aero- 
nautics and Space Administration, Marshall Space Flight Center, 
to produce nine S-1C flight boosters and one ground test version. 
Alcoa will supply approximately 400,000 lb of 2219 alloy for the 
fuel and liquid oxygen tanks in each booster. Cylindrical portions 
of both tanks will be fabricated of plate 11 ft wide and 26 ft long. 
Four sections will be joined by welding to form a hoop more than 
100 ft in circumference. Sidewall for the 44-ft-long fuel tank will 
be made by stacking two hoops and welding them together. Four 
such hoops will form the walls of the 64-ft-long liquid oxygen tank. 
Two domed ends for each tank will be fabricated by using 2219 
plate sections. 

Of particular interest are the "Y" rings, an integral part of the 
fuel tank and outer structure. For these, Alcoa supplies 2219 
aluminum alloy in the form of 5,400-lb billets. 

Both plate and billets must be ultrasonically clean and delivered 
in Class A ultrasonic condition. The man responsible for the 


critical quality control that makes this possible in these unusually 
large sizes is C. F. Geisewite, Chief Metallurgist at Alcoa's 
Davenport, Iowa, Works, where Alcoa® Alloy 2219 for Saturn is 
rolled. Charlie Geisewite is a veteran of 35 years with Alcoa— 
and a veteran in working with customers in the aerospace industry. 
He's worked in the metallurgy departments of practically all of 
our plants on both development and quality control problems, 
has been associated with some of the pioneering achievements 
in the history of flight. 

When we opened the Davenport plant in 1948— from the begin- 
ning it has been the world's largest aluminum rolling mill— Charlie 
was the obvious choice to head up its metallurgy. Since then he 
has trained dozens of young men who have made a name for 
themselves in advancing the art and now serve Alcoa customers 
throughout the world. 

When you have a problem that a knowledgeable use of metals 
might solve, it pays to deal with the supplier offering the greatest 
depth in experience, research and technical assistance. In the 
case of aluminum, that supplier is Alcoa. Just call the local 
Alcoa sales office, your liaison with technical people like Charlie 
Geisewite. Or write Aluminum Company of America, 1868-M Alcoa 
Building, Pittsburgh, Pa., 15219. 


Q ALCOA 



It's passed the 50-hour Preliminary 
Flight Rating Test . . . can very 
quickly complete its 150-hour test 
for Army acceptance and Federal 
Aviation Agency certification. 

How does it differ from the turbo- 
shaft T63 that powers the Army’s 
Light Observation Helicopter? A re- 
duction gear is added to provide a 
suitable shaft speed for a flange- 
mounted propeller. 

And both these engines have the 
built-in reliability that's standard 
equipment with every Allison tur- ( 
bine engine. We’ve built over 35,000 
turbine engines . . . and they’ve flown | 
more than 30,000,000 hours. Today, [ 
whether serving our armed forces or 



the world’s airlines, they’re setting 
new records for reliability in many 
kinds of service. 

Born to be a turboprop 
The turboprop T63 is so far along 
in its development because it was 
designed to convert easily from 
turboshaft to turboprop. And, of 
course, both versions of theT63 have 
the same attributes . . . simplicity, 
[ compactness, ease of maintenance 
' and of overhaul, and light weight. 

The T63 engine is less than 4 
inches longer than its turbo-shaft 
brother... and the gearbox adds only 
22 pounds to the engine's weight. 

The engine can power both fixed- 
and tilt-wing aircraft in its turbo- 
powering the LOH in its turboshaft 
configuration. Obviously, the use of 
I identical engines would have many 
military advantages. 

Logistics simplified 

Parts supply problems would be 
minimized . . . mechanics’ training 
would be simplified .. .so would 
pilot familiarization time. 



I ON TARGET WITH LOH POWER 

^\llison 


THE ENERGY CONVERSION DIVISION OF 
GENERAL MOTORS, INDIANAPOLIS, INDIANA 



Parts inventories would also be 
reduced because many parts would 
be common to both engines. 

Today the turboshaft version of 
the T63— the T63-A-5— is powering 
the Bell OH4A, Hiller OH5A and 
Hughes OH6A as they prepare for 
Army LOH airframe evaluation and 
flight tests. Its operating experience 
to date proves it’s one of the sim- 
plest, and most easily maintained 
engines the Army has. 

If you’d like more information 
about the T63— in either its turbo- 
shaft or turboprop configurations— 
we’d be glad to send it to you. Just 
write Allison Division of General 
Motors, Box 894XX, Indianapolis, 
Indiana 46206. 
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RAYTHEON 


advanced design 

KLYSTRONS 

Is your project the design of dependable ground 
or airborne radar systems ... or equipment for 
aerospace guidance and navigation? If so, consider the 
many reasons why you, too, should design around 
Raytheon Klystrons. 

To name a few: ultralow noise, long operating life, 
highly stable electrical characteristics, exceptional 
frequency stability, reliability, long shelf life due to 
hi-temp double-vacuum bakeout. And for airborne types 
add: potted lead entries to eliminate high-voltage 
leakage, small size; light weight and rugged construction. 

Ask your Raytheon Sales Engineer for data on 
specific klystrons for service as • X-band low-noise 
oscillators ■ X-band hi-power amplifiers • Ka- and 
K-band dielectric-tuned oscillators. Or, write 
Raytheon Company, Microwave and Power Tube Division, 
Waltham 54, Massachusetts. 
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Inspiration plays a large part at 
The A.W. Haydon Company, where 
our only concern is with time— and 
timing devices. 

One of our engineers— i n theth roes 
of meditation — hit upon the solu- 
tion to a timing problem. Alas... no 
drawing board. Not even a scrap 
of paper! 

Picking up the nearest object— a 


common, everyday eraser— he 
sketched the diagram... to exact 

Two months later, we delivered 
eraser-sized prototypes! We’ve 
been known to spend years find- 
ing the right solution to a sticky 
time problem, but we never under- 
estimate the power of the quick 
flash! 


Inspiration, it is said, is only 2% 
of invention. Vive la 2%! 


Do you have a time problem? 
We have a timely solution ! 


Alil UAYDON 

Irl COMPANY 

232 NORTH ELM STREET, WATERBURY 20. CONNECTICUT 


EDITORIAL 


Another Step Forward 


The national space program has taken a significant step 
forward with President Lyndon B. Johnson’s decision to 
develop a military orbital space station. Politically, it 
represents a reversal of Defense Secretary McNamara’s 
long-held position that no expansion of military space 
capability was necessary, and it is a shrewd maneuver 
to vitiate Republican criticism of the Democratic Admin- 
istration's space policy before the 1964 election campaign. 
Technically, it will fill an important gap in the currently 
planned national space program and broaden the engi- 
neering and industrial foundations of this effort. 

The decision to entrust development of a manned 
orbital space station to the Air Force was precipitated by 
some difficult choices that had to be made in the Fiscal 
1965 defense budget before it could be hammered into 
final form. Cancellation of the USAF Dyna-Soar pro- 
gram offers a considerable reduction in the Fiscal 1965 
budget, and the decision to proceed with the manned 
orbital laboratory will not require substantial funding be- 
fore Fiscal 1966-67. Eventually, the orbital laboratory 
program could far surpass the expenditures required for 
Dvna-Soar. But that fiscal day of reckoning can now be 
postponed to a less politically sensitive budget than the 
Fiscal 1965 document on which President Johnson must 
base his economy record for the campaign next fall. 

Significant Building Block 

The initial manned orbital laboratory program-as 
now planned— is not a particularly ambitious advance in 
the state of the art. It is based primarily on space system 
components already under development for other pro- 
grams. Technically, it is little more than an extension 
of the operational capabilities already planned for Gemini 
(see p. 30). 

Nevertheless, it is an extremely significant building 
block in the over-all structure of space technology. It 
will lift the bitter debate over man's eventual capabilities 
in space operations out of its current repetitious conflict 
of theories into a factual realm in which solid answers 
can be substituted. The manned orbital laboratory' will 
provide an ideal vehicle to explore space out to the Van 
Allen belts with a thoroughness not possible with un- 
manned satellites and probes. It will also provide a 
testing and proving ground for all of the components 
and subsystems for future space vehicles in a genuine 
space environment. Lack of this capability has been 
a serious handicap to achieving acceptable reliability 
for operational space systems. 


There are some experts who maintained that the 
manned orbital laboratory should have been the next 
step after Mercury and before Apollo. With the ad- 
vantage of hindsight, it is difficult now to challenge 
their thesis. But the timing of the orbital laboratory 
in relation to Apollo is no longer germane. It is better 
late than never. And it is absolutely vital to develop 
the full capability of second-generation space vehicles 
and solve the many riddles posed by the next decade of 
space exploration. 

A Sound Decision 

The manned orbital laboratory will continue to depend 
on the ballistic-tvpe re-entry vehicle with minimal maneu- 
verability. The development of truly maneuverable 
space and re-entry vehicles will continue on a more 
modest scale with the ASSE T program of unmanned 
research vehicles substituted for the manned Dyna-Soar. 
Although its eventual military' value may not be as readily 
apparent as the orbiting laboratory, this important line 
of development should not be snipped short with some 
glib budgetary' mumbo-jumbo. 

We think President Johnson has made a sound deci- 
sion in establishing the manned orbital space laboratory 
as a program and assigning it to the Air Force for man- 
agement. NASA has its technical resources occupied to 
capacity in bringing the Apollo program to fruition, and 
Congress would never approve a further swelling of this 
agency’s budget for the space station mission. By recog- 
nizing that the answers to future of military space 
must be founded on experimental fact rather than com- 
puterized philosophy. President Johnson brings a badly 
needed realism to focus on this vital problem. Mingled 
with the general approval of this decision, however, 
is some misgiving over the fact that the problem of 
organizing a truly national space program has not been 
solved. There is no significant military input, except 
in support roles, in the Mercury', Gemini or Apollo 
programs. And from what Mr. McNamara pointedly 
emphasized in his explanation of the orbital laboratory 
management, there will be no significant NASA input 
into this one. This dovetailing of resources and require- 
ments into an effort that provides the vital answers to 
both civil and military space problems no doubt will 
receive further attention from President Johnson as he 
strives for maximum results with maximum efficiency'. 

—Robert Hotz 
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WHO'S WHERE 


In the Front Office 

Dr. Don R. Berlin, a vice president, Cur- 
tiss- Wright Corp., Wood-Ridge. N. J. 

William L. Cook, president and general 
manager, Borg-Wagner Controls Div., Borg- 
Warner Corp.. Santa Ana. Calif., succeeding 
Donald R. Spotz, who continues as presi- 
dent. Pesco Products Div.. Bedford. Ohio. 

Joseph W, Barron, vice president-adminis- 
tration and planning, Link Div,, Ccneral 
Precision, Inc.'s Simulation and Control 
Group. Binghamton, N. V., and Robert J. 
Campbell, vice president-marketing. Also: 
Dr. John M. Hunt, a director of General 
Precision: Dr, Hunt is senior vice president 
and technical director of the Simulation and 
Control Group. 

Murray Weingartcn, vice president-opera- 
tions, Bendix Field Engineering Corp., 
Owings Mills. Md„ a subsidiary of The 
Bendix Corp. 

Robert \V. Ekis, assistant to the vice presi- 
dent of engineering. Beech Aircraft Corp., 
Wichita, Kan. 

Stanley R. Schoen, administrative assistant 
to the president, Lear Sicgler Service, Inc., 
Santa Monica. Calif.; lie continues as as- 
sistant secretary of Lear Sieglcr, Inc. 

Honors and Elections 

Dr. E. O. Hartig has been elected a Fel- 
low of the Institute of Electrical and Elec- 
tronics Engineers, in recognition of his 
"contributions in the held of coherent high- 
resolution radar." Dr. llartig is manager of 
electronics engineering, Goodyear Aerospace 
Arizona Div. Also: Richard P. Gifford, gen- 
eral manager of General Electric Co.'s Com- 
munication Products Dept., elected a Fellow 
of the IEEE for "leadership in the field of 
communication techniques and practices." 


Changes 

Robert R. Hewitt, director-economic plan- 
ning. Continental Air Lines. 

Dr. Anuiori Yariv, manager of the new 
Electro-Optical Devices Research and De- 
velopment Dept.. Watkins-Johnson Co., 
Palo Alto, Calif. 

Kenneth Jarmolow, director, Martin Co.’s 
Research Institute for Advanced Studies 
(RIAS), Baltimore, Md. 

Raymond T. Moore, chief. Measurements 
Automation Section, Data Processing Sys- 
tems Div., National Bureau of Standards, 
U. S. Department of Commerce, Washing- 
ton. D.C. 

J. A. Grace, assistant to the managing di- 
rector, Smiths Aviation Div., S. Smith & 
Sons (England) Ltd. 

Claude Pcyrot, assistant to general man- 
ager of North. Central American and Carib- 
bean Div. of Air France. Also: Howard 
Weisser, wages, salaries and benefits man- 
ager for the division. 

Col. Lloyd R. Hayes, chief. Behavioral 
Sciences Laboratory, Aerospace Medical Re- 
search Laboratories. Aeronautical Systems 
Div., Air Force Systems Command, Wright- 
Pattcrson AFB, 6hio. 

Francis R. Flood, marketing manager, 
Semiconductor Div., Raytheon Company, 
Mountain View, Calif. 


INDUSTRY OBSERVER 

► New generation of ballistic missile re-entry systems, broadly referred to as 
Mark Z. is being investigated at Aerospace" Corp. and Air force’s Ballistic 
Systems Div. Entirely new systems and approaches not now contemplated 
in any of USAF’s advanced re-entry programs are to be explored. 

► Johns Hopkins University’s Applied Physics Laboratory has detennined 
that the Transit satellite launched Sept. 28 is oriented upside down (AW 
Nov. 25, p. 34) because the plastic material in the gravity gradient stabiliza- 
tion housing sublimated early, causing the spring that releases the boom to 
deploy prematurely. To prevent a re-occurrence, the next Transit may have 
antennas on both faces of the payload. 

► Possible delay in the availability of Atlantic Research Corp. Athena four- 
stage launch vehicles for firing rc-entrv systems from Green River, Utah, to 
impact at White Sands. N. M„ may 'cause USAF Ballistic Systems Div. to 
substitute another boost vehicle-possibly the Chrysler Redstone-for the 
first six launches. Aim of Athena firings is to provide trajectory dynamics 
on re-entry' systems and penetration aids (AW Sept. 2, p. 26). 

► Due to the tight Gemini and Apollo flight test schedule during the 1965- 
1966 period, NASA will attempt to minimize duplication of spacecraft tests 
by contractors and the agency. Spacecraft acceptance tests and checkouts, 
and individual systems tests, will be conducted at the manufacturers’ plants, 
rather than at the Manned Spacecraft Center’s Pre-Flight Operations Div. 
at the Kennedy Space Center. The division will not re-run these tests, but 
will conduct integrated systems tests and others that involve firing of tlmist- 
ers or loading fuel. 

► Flight readiness firing test of the Martin Titan 2 Gemini launch vehicle 
has been eliminated because NASA feels it can obtain sufficient pre-flight 
information through the sequential compatibility firing. Sequential test is 
run with the stages side by side. Flight readiness firing would have been run 
with the vehicle fully assembled. 

► United Aircraft Corp.’s Hamilton Standard Div. will build a full-scale 
installation mockup of a strap-on propulsive system that might be used by 
Apollo astronauts in space and on the moon. Hamilton Standard, prime 
contractor on the Apollo spaccsuit and builder of the Apollo life support 
back-pack (AW Oct. 28, p. 48), is developing the propulsion pack design 
under a six-month engineering study financed by a recent $68,717 NASA 
contract. 


► Lockheed Propulsion Co. claims exceptionally even burning and a high 
burning rate for nitro-plastisol solid propellant grain, using an aluminum 
honeycomb font) embedded in the propellant. Company says the pressure- 
time trace for this grain is virtually level. 

► NASA intends to continue contracting for services, despite criticism from 
the Budget Bureau and the U. S. comptroller general. The agency’s position 
is that it cannot reemit or maintain highly specialized engineering groups 
to meet constantly changing requirements. NASA hopes to dense a con- 
tracting policy that meets the objections, rather than resort to hiring more 
personnel. 

► Remaining three nose cones built by Chrysler Corp. for the Air Force’s 
advanced ballistic re-entry' systems (ABRES) program may be flown on a 
secondary-objective basis on Atlas and Titan ICBMs launched from Van- 
denberg AFB, Calif., as testbeds for warhead arming and fuzing systems. 
Three of the six nose cones Chrysler built for ABRES were flown. 

► Feeling in industry and military circles is that top Air Force officials are 
unenthusiastic about advanced intercontinental ballistic missile ideas because 
of a desire to focus Defense Dept, interest on new aircraft to meet future 
strategic operational requirements. 
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Now Loran-C travels light. Tiny silicon- wafer microcircuits — each containing up ti 
ponents — are the heart of Sperry’s AN/ARN-76 Airborne Loran-C Receiver. A hundred or more are 
mounted on plug-in cards... can quickly be inserted and withdrawn from the 19-pound system, which 
occupies only a half cubic foot of space, a This first all solid-state Loran-C Receiver is 
less than one-third the weight and volume of existing systems, yet offers better than a 
five times the reliability. Fully automatic, it has only five basic operator controls, a 
against more than twenty in Sperry’s own previous system. Now under test by the I 
United States Air Force, the AN/ARN-76 can be pilot-operated. Laboratory tests have 
indicated 1,500 hours mean-time-before-failure. For details, write: INFORMATION & d| visions of 
COMMUNICATIONS DIVISION, Sperry Gyroscope Company, Great Neck, New York, corporation 
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Defense Economy Drive 


Grand Strategy 


Softening Moves 


MOL Competitors 


Joint Chiefs Deputy 


Washington Roundup 

Defense Secretary Robert S. McNamara swung his economy ax harder than ever 
before last week and chopped off enough military operations to keep Congress in a high 
state of agitation through much of 1964. 

He canceled the USAF-Boeing X-20 (Dvna-Soar) program and, as consolation prizes, 
gave the Air Force management of a space station and an expanded ASSET glider proj- 
ect (see p. 30); announced the eventual closing of 33 defense installations, 26 in the 
U.S. and seven overseas: indicated several naval shipyards may get the ax later, and 
readied other plans to reduce Defense Dept, personnel— especially those sewing overseas 
in a supporting rather than combat capacity. 

Immediate objective of this economy campaign is to cut Fiscal 1964 spending about 
$1.5 billion. At a hastily called press conference last week. McNamara said his money- 
saving recommendations had been approved by President Kennedy before his assassina- 
tion. President Johnson also approved the steps after taking office and now can point 
to them as making good on his promise to show "utmost thrift and frugality.” 

Long-range objective may well be to smooth the way for a tax cut next year by 
showing kev conservatives in Congress that the executive branch is really serious about 
holding down its own expenditures. But other political consequences of this course 
include the prospect of McNamara running through a bruising congressional gauntlet 
next year when one-third of the Senate and the entire House is up for re-election. 

Already there are efforts under way to soften the impact of these economy moves. 
Sens. Henry M. Jackson and Warren G. Magnuson, Democrats from Boeing’s home 
state of Washington, obtained McNamara’s pledge that the Defense Dept, would study 
a phasc-out of the Dvna-Soar program rather than the originally announced abrupt 
Dec. 1 5 cut-off. Some 4,200 Boeing employes stand to lose their jobs. The senators 
also are telling their constituents that Boeing has a good chance of getting a role in 
the manned orbiting laboratory-estimating it as a $400- to $500-million program. 
They figure the first phase will cost between S50 million and $70 million. Sens. Jackson 
and Magnuson also said Defense Dept, "is investigating the possibility” of giving 
ASSET work to Boeing. 

Another softener is shutting the military bases in stages, with 25% of the shut- 
downs scheduled in Fiscal 1964 and 60% in Fiscal 1965. All 33 installations will be 
closed by July 1, 1966, under McNamara’s present timetable. Among those slated to be 
closed is Stead AFB in Nevada: Mira Loma Air Force Station in Ontario. Calif., and 
the Naval Air Facility at Litchfield Park. Ariz. The Rome, N. Y., Air Materiel Area 
at Griffiss AFB will be moved to an undisclosed new location, while the Army's Miller 
Field on Staten Island will be moved to Lakchurst, N. J.. Naval Air Station. McNamara 
said the closings will save SI 00 million when completed, and reduce the Defense 
Dept, payroll bv 7,800 military and 8.500 civilian personnel. McNamara estimates 
another S336 million may be netted from selling the 271,500 acres of land and 54 com- 
mercial facilities released by the military. 

The political fnror rcsultine from the base closings will be followed in Congress 
by hearings on the strategic implications of the X-20 cancellation and the coming 
death of the North American B-70 (sec p. 30). Man to watch in this coming debate is 
Sen. Richard B. Russell of Georgia, chairman of the Senate committee which authorizes 
Defense Dept, money and also head of the subcommittee that recommends how much 
to appropriate. 

Air Force source evaluation board has recommended that Boeing. Douglas and 
Lockheed receive contracts to study the manned orbiting laboratory (sec pp. 30, 32). 
Original specifications called for analysis of a number of configurations, but the winners 
will be told to concentrate on Titan 3C-canister-Gemini systems during contract nego- 
tiations. 

■Defense Dept.'s request for between $49 billion and $50 billion in new money 
for Fiscal 1965 will include funding for providing a military communication satellite 
system in two years. System would consist of 24 to 27 satellites in medium-altitude 
random orbits. Thor or Atlas Agena combinations would carry seven satellites in each 
payload. 

Pentagon plan to name Anny Maj. Gen. Andrew J. Goodpaster to the newly cre- 
ated position of assistant to the chairman of the Joint Chiefs of Staff has aroused fears in 
Congress that this may be the first step toward subordinating the service chiefs to an 
over-all, single chief of the armed services. McNamara last week told the Senate Armed 
Services Committee that it was “disgraceful” that a secret discussion of the joint chiefs 
about the new position was reported in the press. 

The reason military space leaders chose the name manned orbital laboratory was 
their fear that the word "station" connoted operational, rather than research use. 

-Washington Staff 
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Air Force Given Space Laboratory Mission 


X-20 canceled as Johnson approves first military 
manned orbital effort; program has tight schedule. 

By Larry Booda 


Washington— Air Force won its seven-year struggle for a manned space 
flight role last week when it was assigned management responsibility for the 
national space station program. Decision to give the program to Air Force 
was made by President Johnson, and it establishes the framework for this 
nation’s next billion-dollar space effort. 

Assignment of the space station task to Air Force had been predicted by 
Aviation Week & Space Technology because USAF considered the station 


its top-prionty space program, and it 
nautics and Space Administration (July 

As described by Defense Secretary 
Robert S. McNamara, the system, called 
MOL for manned orbiting laboratory, 
will consist largely of hardware already 
under development (see box, p. 31). 
Two-man crew will be launched in a 
NASA-McDonnell Gemini capsule, 
called Gemini X, by a Martin Titan 3C 
launch vehicle. 

Between the capsule and the launch 
vehicle will be a cylindrical laboratory, 
and crewmen will transfer to the lab- 
oratory through a trap door in the 
capsule heat shield. They will experi- 
ment for two to four weeks, return to 
the Gemini capsule, separate from the 
laboratory and re-enter the atmosphere 
for a landing. No attempt will be made 
to recover the laboratory. 

In what is interpreted as a trade-off 
with Air Force, McNamara canceled the 
X-20 (Dvna-Soar) boost-glide re-en- 
try vehicle program effective Dec. 

15 because, he said, its objectives 


> a low-keyed effort in National Aero- 
22, p. 214). 


are too limited. In its place an 
expanded ASSET (aerothennodynamic- 
elastic structural systems test) designed 
to test a variety of re-entry vehicle 
shapes and materials will be conducted 
concurrently with development firings 
of the Titan 3 booster which will be 
used in the MOL program. 

X-20's future has been in serious doubt 
since early this year (AW Feb. 25, p. 
26). While McNamara has been cool 
to any military manned space flight 
plans, he centered most of his antago- 
nism on X-20 during Fiscal 1964 con- 
gressional hearings. 

Industry study contracts for the 
USAF laboratory system will soon be 
let by the Air Force (see p. 32). Con- 
tracts will be monitored by Space Sys- 
tems Div. team in Los Angeles headed 
by Col. W. D. Brady, chief of advanced 
planning and acting chief of advanced 
development. 


Air Force Pleads for XB-70 Funds 

Washington— Air Force was making a last-ditch plea to Defense Dept, late last 
week to reconsider its request for SI20 million during the next two fiscal vears to 
complete constniction and flight test of its three North American XB-70 aircraft. 
Funds for the XB-70 were not in the draft budget circulated in the Pentagon last 
week, and if this decision holds it is questionable whether USAF can continue the 
program through flight test. 

Air Force asked for $80 million in its Fiscal 1965 budget for the aircraft, and the 
projected Fiscal 1966 request is S40 million. Through last October. S1.287 billion 
has been obligated for the project, but during the past 18 months the program has 
been operating on carry-over funds because Defense Dept, has refused to release 
XB-70 money authorized by Congress (AW May 13, p. 25). 

Rollout of the first aircraft, now planned for next February, is 15 months behind 
the original schedule (AW Aug. 12, p. 85). First flight, from Palmdale Airport to 
Edwards AFB. is expected next April. Several weeks of ground testing at Palmdale 
will precede the first flight. 

Air Force traces the delays to difficulties in achieving nitrogen-type seals in fuel- 
carrying structures, and in attaining three-dimensional welds that arc 82 ft. long. 
Right wing fuel tanks have been sealed, and North American is matching this wing 
to the fuselage. Welding will begin later this month. 

Problems in matching wing and fuselage have been caused when the wings warp 
after they arc heated to temperatures of 300-350F to cure the vitron elastomer 
T^tTh"' 1 °^". rrcd . 1 bct "^ n f thc w '"8' and wing stubs and a number 


McNamara claims a savings of $100 
million in 18 months bv canceling X-20 
in favor of MOL and' ASSET. MOL 
is estimated to cost $1 billion, about 
the same as the X-20 in its one-man 
configuration. 

Final arguments for thc program were 
presented to McNamara the Friday 
preceding the Dec. 11 announcement. 
Until the end, the Air Force argued to 
keep the X-20 program, maintaining 
that it was too far along to cancel. 

Timetable for the MOL program calls 
for thc first unmanned capsule launch 
in the first half of 1966. After several 
unmanned shots, the first manned 
launch is scheduled late in 1966. Plan 
now is to test capsules with both Titan 

2 (LV-4) and Titan 3 (SLV-3) launches. 
First unmanned launch of laboratory 
and capsule with Titan 3 is scheduled 
late in 1967. and the first manned flight 
target date early in 1968. Thc launch 
schedule approximates that of the 
NASA Apollo program. 

Major features of MOL arc: 

• Laboratory— Cylinder about 25 ft. long 
and 10 ft. dia.. the same diameter as the 
Titan 3 cone. It will have a life support 
system able to sustain more than the 
two-man Gemini X crew. Laboratory 
will weigh about 1 5,000 lb. 

• Capsule— A slightly modified Gemini 
capsule weighing 7,000 lb. Since it will 
be attached to the canister during the 
orbital period, it will be able to draw 
power from it. Thus the fuel cell which 
furnishes electrical power and drinking 
water will not have to be as large as the 
NASA Gemini fuel cell. 

The life support system will not 
operate beyond boost, transfer, return, 
re-entry and landing periods compared 
with periods up to 1 4 davs and a reserve 
of 16 days in thc NASA Gemini sys- 
tem. Thc capsule's hydrazine attitude 
control system also will be smaller be- 
cause maneuvers in orbit will be made 
by laboratory systems. The capsule will 
be faired into the transtage of the Titan 

3 booster. 

• Booster— Titan 3C, designed to be a 
multi-purpose vehicle, consists of Hie 
Titan 2 two-stage core, topped by a 
transtage. All core stages will burn 
storable fuels. Two 120 in. solid-propel- 
lant rockets are strapped to the core. 
First launch of Titan 3A— the core only 
-is scheduled for December. 1964, 
while the core plus the solid-propellant 
rockets will be launched in June. 1965. 

In operation, the crew members take 
off their space suits and move freelv 
inside thc laboratory. They will practice 
a daily routine and perform whatever 
experiments they have been assigned. 
Air Force says they will have no mission 
other than discovering what tasks can 
be accomplished in space. 
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Any participation by NASA. Mc- 
Namara said, will be a decision that will 
be made by Air Force. He said thc 
MOL program is “exactly the reverse" 
of NASA’s Gemini, and that any NASA 
tests will be done under USAF manage- 
ment, with NASA paying for them. 

As originally planned, thc ASSET 
program consisted of six glider flights 
launched by Thor or modified Thor 
Delta vehicles. All six would have had 
the same shape and be made of thc 
same materials (AW Mar. IS, p. 34). 

Air Force now plans to launch a va- 
riety of shapes and different materials 
as part or Titan 3 development 
launches. Shapes resemble the X-20, 
without the blunt rear section. 

McNamara used the expanded 
ASSET program in his argument for 
canceling the X-20, saying that studies 
of re-entry techniques and orbital op- 
erations could be made at a much lower 
cost in unmanned vehicles. He insists 
that thc one-man X-20 configuration 
and its static shape and materials com- 
bination does not justify the cost. 

About S400 million has already been 
spent on thc X-20. It will take S80 mil- 
lion of thc SI 23.4 million appropriated 
for Fiscal 1964 to terminate the pro- 
gram. Air Force planned to request 
S146 million for X-20 in Fiscal 1963. 
A total of S860 million plus SI 50 mil- 
lion in over-runs had been forecast for 
thc one-man X-20. McNamara said. For 


the Phase 2. five-man version, he said, 
it is not possible to determine the cost 
accurately. 

Boeing Co., thc X-20 prime contrac- 
tor, had not received Air Force termina- 
tion instructions as of late last week but 
estimated that about 3,000 employes 
would be directly affected. Of tfiat 
number, 4.000 arc employed in the 
Aerospace Div. The X-20 program called 
for 12 launches. The first would have 
been one orbit for a duration of 90 min., 
building up to three orbits by the 12th. 

Some congressmen did not like the 


Laboratory Competition 

Washington-Air Force lias not de- 
cided whether it will select an aerospace 
firm as prime systems contractor for thc 
manned orbiting laboratory, or manage 
thc system itself. As a result, the only 

the program will be for thc laboraton- 
ennister and its subsystems. 

Titan 3, the MOL launch vehicle, al- 
ready is under development with Mar- 
tin Co. as prime contractor and United 
Tcchnologv Center and Aerojet as en- 
gine contractors. McDonnell Aircraft 

craft for NASA, and will keep its 'pro- 
duction line open for USAF's Gemini 
X. NASA lias ordered 12 Gemini flight 
capsules. 


X-20 cancellation, but there is little 
chance that key Democratic committee 
chairmen will press their committees to 

Chairman George H. Mahon (D.- 
Tex.) of thc House Defense Appropria- 
tions Subcommittce-thc unit that will 
be the first to appropriate money for 
thc Defense Dept, next vear-sounded 
thc theme in Congress by declaring lie 
had “some misgivings" but planned no 
protest of the Dvna-Soar decision. lie 
said lie consulted with McNamara 
about thc action before it was an- 
nounced last week. 

Sens. Henry M. Jackson and Warren 
G. Magnuson, Democrats from Boeing's 
home state of Washington, were upset 
about the cancellation and its political 
consequences but sec no way to remedy 
the situation. 

Chairman George P. Miller (D.- 
Calif.) of the House Science and Astro- 
nautics Committee saw a side benefit in 
thc Dvna-Soar decision— pushing the Air 
Force and National Aeronautics and 
Space Administration closer together, 
because the space station will be used 
by both agencies. 

He said, “I was never strong” for X-20 
because of its limited capability. He 
characterized thc basis for the Dvna- 
Soar cancellation as 'a more realistic 
look at what must be done to obtain 
spatial control for both our civilian and 
military space needs.” 
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MOL Studies to Include Army, Navy Tasks 


Industry studies of the USAF Systems Command manned orbiting labora- 
tory will be oriented toward considerations of Navy and Army mission 
requirements as well as those of the Air Force. Although Defense Secretary 
Robert S. McNamara declined to discuss specific missions when he announced 
the space station program (see p. 30), a wide range of potential military uses 
will be analyzed in the studies. 

The studies will establish how personnel can participate efficiently in 
military space station missions and how this capability can complement 
normal scientific-laboratory functions in the evolution of a national orbital 
space station program (AW Dec. 9, p. 37). 


Any U. S. space station effort will 
initially, at least, be a compromise con- 
figuration blending scientific as well as 
military requirements. This will be 
necessary because of the cost involved 
for the station, its diverse subsystem 
capabilities, launch requirements, sup- 
porting spacecraft and maintenance 
and repair needs. 

The orbital station pre-program defi- 
nition studies, which will be performed 
as parallel investigations by three con- 
tractors, probably will be the most in- 
tensive effort ever crowded into a four- 
month study period. Some of the 
industry reports for specific task cate- 
gories will have to be submitted within 
one month after contract approval. 

Program 287 

Military missions tor the orbital space 
station— designated Program 287— are 
expected to fall into these broad cate- 
gories in the operational configuration: 
• Surveillance. This function would be 
performed on a continuous basis from 
the space station. In addition to gen- 
eral scanning to observe any activity or 
phenomena on earth which might have 

phasis would be placed on detecting 
booster launches from potentially hos- 
tile military installations, as well as 
launches from pads normally used for 
boosting scientific payloads into orbit. 

This would be coupled with a ca- 
pability for tracking the launched ve- 
hicle continuously from lift-off to pro- 
gression along its normal trajectory or 
deviations-or into orbit. 

Detection and tracking data would 
be relayed to earth stations to alert an 
immediate-response capability. If there 
were no emergency, optical sensor data 
probably would be processed rapidly 
and returned to earth in a capsule or 
some form of space vehicle. The data 
vehicle would perform a controlled let- 
down in areas convenient for detailed 
examination of the information. Infra- 
red scanning techniques perfected with 
the missile defense alarm system (Mi- 
das) satellite experiments and optical 
sensing techniques developed in the 
Samos satellite program would be uti- 
lized for the surveillance function of 


the orbital space station. Other sensors 
which might be employed arc ultra- 
violet and radar types. 

• Ocean surveillance. Strategic impor- 
tance of ocean areas probably will re- 
quire that they be given special surveil- 
lance from orbital space stations. Prime 
task would be detection and tracking 
of hostile submarines, to maintain a 
running log of potential missile launch 
threats. Detection of hostile submarines 
will require special attention, because of 
their ability to launch missiles in con- 
cealment from great distances off shore. 

This mode of surveillance may re- 
quire development of special sensors to 
detect and track submarines which have 
not surfaced. These sensors might be 
applied to detection of the wake for 
considerable periods after the sub has 
passed, whether surfaced or submerged. 

The space station also could function 
as a navigation aid for U. S. submarines 
to establish a precise position and en- 
sure a high degree of missile targeting 
accuracv when the vessels arc out of 
sight of landmarks. This would be an 
important factor with the lower-yield 
warheads which submarines arc likely 
to launch, because small gains in ac- 
curacy can offset the effects of substan- 
tial increases in yield. 

• Reconnaissance. This function prob- 
ably would be tied to at least three 
operational regimes. In a cold war situ- 
ation, the space station would perform 
a general role and monitor a broad ar- 
ray of ground sites pre-selected for the 
scanning operation. Choice of these 
sites would be altered from time to time 
to eliminate some and include others. 

In addition, the space station would, 
on command, select a specific ground 
site or group of sites for viewing on a 
priority basis in emergencies. Rela- 
tively invulnerable compared with re- 
connaissance aircraft, the station could 
take photographs before, during and 
after passing over the target area, proc- 
ess these pictures and radio them to 
headquarters or return them by capsule 
or space vehicle if time permits. During 
a single day, 12-18 different series of 
pictures might be taken, depending on 
the station's orbital altitude. The alti- 


tude, in turn, affects the orbital period. 
If the area to be reconnoitered were 
extensive, the orbital inclination of the 
space station would permit it, within a 
few days, to cover the entire area. 

In the event of general hostilities, 
the space station could serve as a scan- 
ning platform to assess post-attack dam- 
age in hostile territory and relay this 
intelligence to headquarters to aid in 
deciding further strategy. 

Substantially the same array of sen- 
sors used for the surveillance function 
would be used for the reconnaissance 
task, with the possible addition of spe- 
cial electromagnetic sensing equipment 
for special detection capability. 
Inspecting Strangers 

• Inspection and destruction. These 
mission capabilities probably would be 
performed by the space station itself if 
it were a small configuration or by 
spacecraft associated with it. Inspection 
might be attempted in two modes. A 
rendezvous mode would involve ma- 
neuvering to attain a relatively close 
position to the suspect spacecraft in its 
orbit and maintaining this proximity 
(perhaps 50-100 ft.) for a sufficient 
length of time— maybe up to three or 
four orbits— to perform the inspection 
mission. The second mode would not 
require the ability to maintain this 
close proximity with the suspect space- 
craft, but would involve a fly-bv in the 
orbital or near-orbital plane for a cursory 
inspection. 

The rendezvous vehicle would incor- 
porate devices to kill the suspect space- 
craft— or it might use only negation 
devices, such as electronic countermeas- 
ures, if it were desired only to disable 
or render the suspect spacecraft inoper- 
ative. The fly-by vehicle at best would 
only incorporate a negation capability 
because of the limited time it would 
be within effective range of the suspect 
spacecraft. 

Sensors likely to be employed dur- 
ing the rendezvous and fly-by opera- 
tions are radar and infrared types. 
Weapon Effectiveness 

• Weapon delivery. Effectiveness of de- 
livering weapons from an orbital plat- 
form is a point of debate in military 
and industry circles. However, a mili- 
tary space station projected to be oper- 
ational in the early 1970s almost cer- 
tainly would provide for a weapon 
delivery capability. Weapons might be 
of two types-orbit-to-ground and orbit- 
to-space. Either type might be deemed 
offensive or defensive weapons. How 
they' would be used would depend on 
the specific situation, but the primary 
reliance would be on defense, since 
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Three-Place Helicopter Uses New Engine 


New Model 300 three-place helicopter introduced by Hughes Aircraft Div. is powered 
by a new -(-cylinder Lycoming fuel injection engine. Model HIO 360A1A, rated at 180 lip. 
The new aircraft is a second-generation model of the company’s 269A with interior rede- 
signed to accommodate a third seat. Aluminum rotor blades are 1.75 in. longer and the 
leading edge is hard-anodized, eliminating a stainless steel leading edge strip. Design 
gross weight has been increased 70 lb. to 1670 lb. 


the military space station would have 
to incorporate self-protection measures. 
One of the key uses might be anti- 
ICBM action. A space station might 
be effective to launch a weapon for 
interception during any phase of an 
ICBM trajectory. 

Industry sources feel that the space 
station would be a feasible platform 
with which to establish capabilities for 
lasers as weapons against hostile satel- 
lites and ICBMs. 

• Command and control. This mission 
might evolve as a prime communica- 
tion-headquarters in space. This would 
be an extension of the concept of using 
an aircraft, with the benefit of de- 
creased vulnerability. If the space sta- 
tion were not a prime command and 
control center, it probably would be 
given an alternate status for this func- 

Command and control functions in 
space vehicles had been considered 
early in the USAF space program by 
Space Systems Div. planners, as an ex- 
tension of capabilities for the Saint 
(satellite intercept) satellite, with a 
30,000-naut.-mi. altitude capability. 

• Space logistics, maintenance and res- 
cue. This mission, generally designated 
by the acronym STomar. incorporates 
the operational support task of perform- 
ing sendees for ferry vehicles associated 
with the spacecraft. Conceivably, this 
function could be extended to sendee 
miscellaneous spacecraft in orbit, but 
it probably would require use of a 
space truck as an auxiliary vehicle for 
the space station. 

Because of the cost of the station 
and the expense associated with putting 
it in orbit, operational life will have to 
be at least two years, more probably 
five. Initially, operational altitude of 
the military space station may be lim- 
ited to about 500 naut. mi. but later 
versions may be deployed at altitudes 
of about 5,000 naut. mi. 

In its specification. Systems Com- 
mand asked for analysis of Titan 2, Ti- 
tan 3C, Saturn 1 and Saturn IB launch 
vehicles, and Gemini. Apollo and Dy- 
na-Soar (X-20) ferries. With the can- 
cellation of the X-20 as of Dec. 15, 
and development of concepts that have 
become more specific, the Titan 3- 
laboratoiy-Gemini configuration will be 
used initially. Other vehicles and fer- 
ries will be studied as possible advanced 
programs. 

In analyzing military missions for the 
space station and how they' might be 
performed, studies which previously 
have been performed for the Air Force 
probably will be considered. These 
studies likely will include: 

• SR-79822, advanced earth satellite 
weapon system (AW Apr. 10, 1961, p. 
26). This study anticipated an opera- 
tional mode in orbits above 10,000 
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• SR-79821, earth satellite weapon sys- 
tem (AW Apr. 10, 1961, p. 26). Op- 
erations considered in this study were 
for altitudes below 1,000 naut. mi. 

• SR-79814, space logistics, mainte- 
nance and rescue (AW Jan. 2, 1961, p. 
43). This Slomar concept was studied 
extensively by many industry contrac- 
tors in basic efforts, funded and un- 
funded. but no follow-on studies re- 

• SR-17527, military test space station 
(AW July 22, p. 214). Studies of this 
concept were conducted by several 
companies for Air Force in 1960-61. 

• SR-181, strategic orbital svstem (AW 
Apr. 23, 1962, p. 19). This study was 
oriented toward tradeoffs of manned 
vs. unmanned systems. 

• SR-178, global surveillance system 
studies (AW Feb. 27, 1961, p. 22). 
These studies anticipated maneuver- 
able manned satellites with substan- 
tially improved capability over current 
space surveillance systems. 

Tlie general approach to the space 
station study is expected to be divided 
into four tasks. The basic task will be 
to spell out the technical requirements 
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to satisfy military missions and to in- 
dicate how a station can promote suc- 
cess of these missions. 

Another task will be to analyze sta- 
tion capability as a platform for con- 
ducting tests to evaluate crew perform- 
ance for military missions in space. This 
would involve consideration of capabili- 
ties associated with operations inside 
and outside the space station. 

A third task will call for analyzing 
the extent that the test requirements 
will affect space station system opera- 
tion, so that reasonable tradeoffs may 
be made. Systems and subsystems to 
be analyzed under this task must en- 
compass the complete spectrum of 
installations required for station op- 
eration. These installations would in- 
clude those types which have been 
analyzed in previous space station 
studies and ones now being conducted 
for National Aeronautics and Space Ad- 
ministration. 

The final task will require establish- 
ment of a preliminary station configura- 
tion capable of conducting tests to 
evaluate crew performance for the vari- 
ous military missions. 
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NASA Fund Cuts to Slow Saturn 5, LEM 


By Alfred P. Alibrando 

Washington— Immediate effect of the funding crisis precipitated by the cut 
of $620 million in the National Aeronautics and Space Administration's 
Fiscal 1964 budget— from $5.72 billion to $5.1 billion— will be a slow-down in 
the development of the Saturn 5 rocket and Apollo Lunar Excursion Module. 

NASA directed the delays in telegrams to 11 prime or top-tier subcon- 
tractors ordering a freeze on hiring new employes. The freeze, most drastic 
cutback since the agency was formed five years ago, brought the space 
program’s financial plight into new focus with these developments: 


• Prospects for a supplemental Fiscal 
1964 appropriation of $200-5250 mil- 
lion brightened. 

• Maintaining Apollo's scheduled goal 
of landing men on the moon by 1970, 
and other current NASA programs, will 
require a minimum of $11 billion in 
Fiscal 1964 and 1965, Administrator 
James E. Webb advised President 
Johnson. 

• Freeze order convinced some skeptics 
and opponents of the space program in 
Congress that NASA was telling the 
truth when it said it needed an abso- 
lute minimum of $5.35 billion in Fiscal 
1964 to carry out the presently sched- 
uled program. Congress is expected to 
be more liberal with NASA next year in 
view of this year’s experience. 

Freeze order telegrams were sent Dec. 
5 to Boeing, General Electric, Douglas, 
Massachusetts Institute of Technology, 
Kollsman, Raytheon, AC Spark Plug, 
Chrysler, North American, Rocketdyne 
and Grumman. NASA advised: 

"Funds approved in congressional 
action on the NASA budget for the 
Fiscal Year 1964 will not support pre- 
viously planned employment. While our 
assessment is continuing, you are di- 
rected to freeze manpower levels as of 
this date. You are further directed not 
to replace personnel . . 

Aviation Week & Space Tech- 
nology learned that these 1 1 and their 
first-tier subcontractors would have 



hired 8,000 new employes between 
Dec. 5 and Jan. 1. 

Reprograming actions involve a total 
of $250 million, which is the difference 
between what Congress authorized 
($5.35 billion) and appropriated ($5.1 
billion) (AW Oct. 14, p. 37). Of the 
$250 million, about 5190 million was 
to have been spent in manned flight 
programs and 560 million in nuclear 
propulsion and space science projects. 

Saturn 5 and the Lunar Excursion 
Module were selected for reprograming 
because they are not required for the 
early portions of the Apollo test pro- 
gram, which will be conducted with 
Satum IB vehicles in suborbital and 
earth orbital missions. 

Effect of the slowdown on Satum 5 
and Lunar Excursion Module work 
will be to delay the first manned lunar 
landing an additional three or four 
months. Target date had been Feb- 
ruary, 1968. Earlier slippages pushed 
this to mid-1968 and the freeze order 
will probably delay the first landing 
flight to the fall of 1968, or early 1969. 

Reprograming action is the second 
attempt within a month to cut costs in 
the Apollo program. In November, 
NASA eliminated six Saturn 1 Apollo 
flights (AW Nov. 4, p. 27). The agenev 
said it would save $50 million in Fiscal 
1964 and accomplish the same ends by 
accelerating the Saturn IB program. 
Actual savings by not building the six 
Saturn 1 vehicles total S280 million. 
NASA put $230 million of this in the 
Saturn IB acceleration. 

No decision was made immediately 
on the precise nature of the reprogram- 
ing in the nuclear and space science 
programs. However, one area which is 
likely to be cut in space sciences is 
funding for development of two 1965 
Mariner Mars mission spacecraft (AW 
Dec. 9, p. 25). The missions will not 
be eliminated, but the size and com- 
plexity of the spacecraft, number of 
experiments and number and size of 
Mars landing capsules may be reduced. 

President Johnson will decide, on the 
recommendation of the Budget Bur- 
eau, whether the Administration will 
request a Fiscal 1964 supplemental ap- 
propriation for NASA. Johnson has de- 


cided to retain chairmanship of the Na- 
tional Aeronautics and Space Council. 

Webb made a lengthy presentation 
Dec. 10 to the Budget Bureau in sup- 
port of a supplemental. The bureau’s 
position is that the amount of a sup- 
plemental should be deducted from 
NASA’s Fiscal 1965 budget request. 
Webb argued that such a course could 
merely repeat next year the difficulties 
the agency is having now. 

Leadership of congressional space 
committees will support and fight for a 
supplemental, with no reduction in the 
$5.5 billion the Budget Bureau had 
planned to recommend for Fiscal 1965. 

Decision of the Administration to 
authorize an Air Force manned orbital 
laboratory (see p. 30) may make it 
easier to push a supplemental appro- 
priation through Congress next year and 
still obtain the desired funding level. 
Members of a Republican space policy 
group headed by Charles S. Gubser 
(R.-Calif.) have argued, in opposing the 
NASA appropriation, that the U. S. 
should have a military space station pro- 
gram. Congressional supporters of the 
space program feel the space laboratory 
decision weakens the opponents. 

Congressional action on the $5.1 bil- 
lion NASA appropriation for Fiscal 1964 
was completed and the measure sent 
to the White House on Dec. 10. The 
House, which earlier had voted a pro- 
hibition against any use of Fiscal 1964 
funds for a joint U. S.-USSR manned 
lunar landing program, accepted milder 
Senate language which requires the con- 
sent of Congress (AW Dec. 9, p. 28). 

This is a breakdown of the Fiscal 
1964 appropriation, compared with the 
Administration’s original request: 
Requested Appropriated 
(in millions of dollars) 
Research and development 
4,351 3,926 

Construction 

800 680 

Administration 

561 494 

Network Bids Asked 

Washington— Goddard Space Flight 
Center will award a multi-million dollar 
contract Apr. 1 for a unified S-band 
tracking and communications network 
for Project Apollo. Bidder response for 
the program is set for Jan. 3. 

Goddard’s Tracking and Data Sys- 
tems Directorate will maintain tech- 
nical responsibility for the system, which 
will transmit and receive spacecraft po- 
sitioning information, voice and telem- 
etry data simultaneously on a single 
frequency. The frequency will be divided 
into sub-carriers, which will be sepa- 
rated at ground receiving stations. 
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Group Urged to Study Application 
Of Technology to Spur Economy 


LOH Competition 

Hiller Aircraft Co. OH-5A last week 
became the first of three entries in the 
Army’s light observation helicopter 
(LOH) competition to gain the Federal 
Aviation Agency type inspection author- 
ization. a requirement in the Amiv con- 
tract. Delivery of the first OH-5A will 
be made later this month. 

Bell OH--4A and Hughes OH-6A arc 
also entered in the competition. Five 
of each model, all powerad by the Alli- 
son T63 gas generator-free turbine en- 
gine. will be evaluated for six months by 
the Army, beginning early next year. 
Continental T65, which has passed its 
50-hr. test, is the backup engine chosen 
for the LOH. No decision has yet been 
made whether it will be installed in auv 
of the aircraft. 


AT&T Would Prefer 
Comsat Over Cables 

Washington-American Telephone 
and Telegraph Co. last week told the 
Communications Satellite Corp. that if 
suitable North Atlantic satellite circuits 
are available by 1966 or 1967, it would 
prefer to use them rather than lay addi- 
tional cables. 

In a letter to Leo Welch, chairman of 
Communications Satellite Corp.’s board, 
James E. Dingman, AT&T executive 
vice-president, said the preference would 
continue at least “until the North At- 
lantic cross section was made up of ap- 
proximately equal numbers of cable and 
satellite voice channels." 

The decision to use the satellite net- 
work brightens Comsat’s future, since 
AT&T is potentially its largest custo- 
mer. The telephone company previ- 
ously had considered laying a new trans- 
atlantic cable in 1967 or 1968 when the 
satellite network would be entering com- 
mercial use. 

Dingman also pointed out that over 
80 voice circuits between the U. S. and 
South America will be needed bv 1966. 
He said that if sufficient satellite cir- 
cuits will be available by that time. 
AT&T will negotiate with South Ameri- 
can communications companies to es- 
tablish satellite connections first and 
cable connections later. 


Life Sciences Work 

Westinghousc Research Laboratories 

has organized a life 

ciences department 

to conduct research 


tcrfaccs that exist 

mong flic physical 

and biological scien 


Hu' department 


tinghousc s astrobio 


effects of high-cncrg- 

particles on living 


By Katherine Johnsen 

Washington— Legislation establishing 
a top-level government commission to 
determine applications of aerospace 
technology to stimulate economic 
growth will have a high priority in the 
next session of Congress. 

The prospect of a leveling off. or a 
possible downward trend, in military ex- 
penditures (AW Nov. 25, p. 29) has 
focused interest in the measure. 

The Senate manpower subcommit- 
tee. headed by Sen. Joseph S. Clark 
(D.-Pa.). is now drafting a report follow- 
ing several weeks of hearings (AW Dec. 
9, p. 36). Aerospace leaders, United 
Auto Workers, and International Assn, 
of Machinists uuauimouslv recom- 
mended the early creation of a "Com- 
mission on the Application of Technol- 
ogy to Community and Manpower 

Tlie commission would be composed 
of 14 members: eight appointed by the 
President from the fields of science, la- 
bor, industry, local government, and 
education: two appointed from the Sen- 
ate: two from the House, and two from 
the National Academy of Sciences. 

Industry witnesses proposed that the 
commission determine applications of 
aerospace technology for economic de- 
velopment throughout the world. 

"The federal government having de- 
liberately and necessarily stimulated the 
rate of defense spending cannot back 
away from its equally necessary mission 
and duty to the idled plants and dis- 
placed people to channel them into 
peaceful employment of their capabili- 
ties.” Lawrence A. Hyland, vice presi- 
dent and general manager of Hughes 
Aircraft Co., commented in suboom- 

Thc type of commission ultimately 
to be recommended by the Clark sub- 
committee will probably have broad au- 
thority to deal also with the related eco- 
nomic problems created by automation 
—notably in the telephone and railroad 

Meanwhile, Defense Dept, is moving 
forward with its program to determine 
where defense money goes and which 
firms, industries, localities, and regions 
would be affected by an alteration in 
the spending pattern. Aside from in- 
formation on awards to prime contrac- 
tors, the department has "very inade- 
quate knowledge" in this area, accord- 
ing to Defense Comptroller Charles J. 
Hitch. It is a massive problem of trac- 
ing funds awarded to first-tier contrac- 
tors as they are filtered down through 
layers of subcontractors spread through- 
out the country. 


The department's first step is to take 
the five-year projection of military forces 
-such as strategic, air defense and con- 
ventional— and draw up a shopping list 
for each of the five fiscal years. These 
lists will give the number and cost for 
each type of item planned for purchase. 
For example, they will show how many 
guided missiles at what cost per missile 
will be bought during a given year. 

Tlie next step will be to translate 
these commodity listings into listings 
by industries. A missile purchase, for 
example, involves three industries in al- 
most equal portions, as measured by 
employment: electrical machinery and 
equipment, aircraft and parts, and 
ordnance. To a much lesser degree, a 
missile purchase also involves the 
watches and clocks industry. From 
these official breakdowns, the depart- 
ment will be able to determine the im- 
pact of an expenditure on a specific 
group. 

The third aspect of the Defense 
Dept.'s problem is to attempt to deter- 
mine— for five years in advance— the im- 
pact of its spending on geographical 

Over-all management of Defense 
Dept.’s economic impact project has 
been assigned to Institute of Defense 
Analysis. 

Even with comprehensive informa- 
tion in hand. Hitch conceded, "for 
much of the Defense program, we will 
probably never be able to forecast the 
impact on individual communities or 


Record Try Postponed 

Los Angeles— Attempt to break a Rus- 
sian-held international altitude record of 
113.892 ft. was postponed after the 
crash last week of an NF-104A piloted 
bv Col. Charles E. (Chuck) Yeager, 
commandant of the USAF Aerospace 
Research Pilot School at Edwards AFB. 

Yeager suffered second and third de- 
gree burns when he ejected at approxi- 
mately 10.000 ft. Yeager was otherwise 

His aircraft, one of three NF-lOTAs 
assigned to surpass tlie Russian record, 
went into a flat spin above 90,000 ft. 
It occurred in the descent phase of a 
ballistic arc which had peaked at 
roughly 102,000 ft. Recovery attempts 
including deployment of the landing 

aircraft spun into the ground after 
Yeager ejected. 

.Assault on the record, for aircraft 
taking off under their own power, was 
scheduled for Dec. 12. 
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Second YAT-28E Makes First Official Flight 

First official flight of a second YAT-28E. turboprop version of the T-28 trainer being evaluated for use in counter-insurgency (COIN) 
operations, was successfully completed recently at North American Aviation’s Columbus Div. 'Hie two-place aircraft is powered by a 


Single Defense Information Office Urged 


Washington - General Accounting 
Office is recommending creation of a 
single Defense Dept, information office 
to replace separate sendee offices, a 
move it claims will save SI million an- 
nually by eliminating 112 military and 
civilian information jobs in the Penta- 
gon. 

The recommendation is made in a 
draft report being circulated for com- 
ment among the sendees. All services 
are preparing replies objecting to the 
proposal on the basis that it abrogates 
functions assigned to individual service 
secretaries. Arthur Sylvester, assistant 
defense secretary for public affairs, who 
would head the consolidated informa- 
tion office, has said he favors the move. 
GAO is believed to have made the study 
at the request of the Defense Dept, 
comptroller. 

Sylvester will receive formal sendee 
views on Dec. 16, when he will make 
his own written recommendations to 
Defense Secretary Robert S. Mc- 

If approved, the plan is expected to 
complicate and delay further the clear- 
ance of aerospace industry material for 
release. Industry long has complained 
about Defense Dept, process of clear- 
ing its press releases, photographs, films, 
brochures, speeches and coqiorate an- 
nual statements. 

These are the principal points made 
by GAO: 

• Uneven workloads caused bv major 
events or catastrophes affecting one 


sendee result in one group working over- 
time, while the others have relatively 
little to do. The loss of the Submarine 
Thresher last spring is cited as an ex- 
ample. 

• Duplication of effort by the separate 
sendee offices is wasteful, as are separate 
activities to maintain liaison with indus- 
trial associations, civic groups and the 
publishing industry. 

• Unified and specified commands have 
become major sources of news. A com- 
bined office would be better able to con- 

• Many activities of the service informa- 
tion organizations are subject to review 
by Sylvester's office. Labor involved in 
reviewing, editing and coordinating 
2,000 releases per year with the sendees 
is excessive. Queries should go direct 
to the military' commands. 

• Consolidation is now working in the 
public affairs office as the result of a re- 
cent reorganization. An example is the 
review of motion pictures. "The staff is 
comprised of Army officers under a 
civilian head, but they review and act 
on films involving all of the sendees,” 
the report said. Public affairs news desks 
also have been consolidated. Personnel 
can be reduced from 524 to 412 and 
the annual budget from $3.8 million to 
S2.8 million. 

Sendee information officers have been 
instructed not to discuss the report, 
being referred to as "the Bookkeeper's 
approach to public information.” 

In addition to emphasizing the pre- 


rogatives of the sendee secretaries, the 
replies will discuss the following points: 

• Consolidation of the defense informa- 
tion sendees was tried once before. In 
March, 1949, combination of the news 
sendees was started, and it was com- 
pleted in a year. However, the combined 
office could not handle the greatly ex- 
panded press corps after the Korean 
war began, and public information ac- 
tivities were returned to the sendees. 
The situation would be the same today 

• Most unified and specified commands 
are based outside the U. S. and are 
oriented toward forces and operations. 
A large part of the information work- 
load is related to material procurement 
and personnel. These are responsibilities 
of the sendees. 

• Service headquarters here are organ- 
ized to monitor all activities The size 
of the Pentagon organization makes 
fragmentation of the information groups 
necessary. It would be impossible for 
any one public affairs officer to know all 
of the military commands and offices to 
call for information. 

• No matter what kind of temporary 
emergency arose, some group in a serv- 
ice headquarters would have to co- 
ordinate communications with com- 
mands outside Washington. 

• Information budgets have been re- 
duced from a high of S12 million in 
Fiscal 1951. Further cuts would cause 
a breakdown in public and internal com- 
munications. 
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Nothing stops Chase Manhattan men from reaching 
you with the key to your financial planning 



Any conveyance will do. 

Resourceful and imaginative specialists 
of The Chase Manhattan Bank's United 
States Department will any day travel any- 
where to counsel with good customers. 
And, wherever they go, they have a hard- 
headed slogan: 

“ We try not to tell good customers why 
it can't be done. We do our level best to tell 
them how they can do it.” 

This adds considerably to the versatility 
of the big key the Chase men carry. 


Backing each officer of the Bank is a 
line and staff organization of 1 6,000 skilled 
and experienced people. At a word from a 
customer, they go into action. Then into 
the field goes every resource, every ounce 
of lore and knowledge stored up in the 
nation’s number-one bank lender to busi- 
ness and industry. 

In brief, if you become a customer of 
The Chase Manhattan Bank, you’ll get 
continuous, cooperative counseling — the 
true key to your financial planning. 


THE CHASE MANHATTAN BANK Q 




New power for space will come from America’s first liquid- 
hydrogen engine, the RL-10. This upper-stage powerplant is being developed 
by Pratt & Whitney Aircraft for NASA’s Marshall Space Flight Center. The 
RL-10 is designed to stop and start in deep space, with advanced models offering 
throttle control of power. Pratt & Whitney Aircraft provides design and man- 
ufacturing leadership in power for many applications, in and out of this world. 


Pratt & 
Whitney 
Aircraft 


u 
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Saturn SA-5, Tiros 8 Readied for Flights 


Cape Canaveral— Fifth Saturn re- 
search and development vehicle launch- 
ing was delayed last week to January, 
but National Aeronautics and Space 
Administration plans to launch the 
eighth Tiros Meteorological satellite on 
schedule this week. 

Saturn 5 will be the first flight of a 
live Saturn upper stage— Douglas Air- 
craft Co.’s S-4-and tne first Block 2 
version of the S-l booster to be flown. 
It also will be the first vehicle to be 
launched from the Saturn Complex 
57 here. 

Block-2 models differ from the 
Block-ls, which were the first four 
Saturn S-l vehicles to be flown in the 
program, in these respects: 

• Eight Rocketdyne H-l engines now 
are rated at 188,000 lb. thrust each, for 
a total stage thrust of 1,504,000 lb. 
In the Block-1 S-l, the H-ls were rated 
at 165,000 lb. thrust each, for a total 
of 1,520,000 lb. thrust. 

• Propellant capacity is increased by 
100,000 lb. from the 750,000 lb. of the 
Block-1 to the present 850,000 lb. of 
the Block-2. This increased capacity 
has been achieved by lengthening the 
nine propellant tanks 6 ft. each. The 
7.4 ft.-tall instrumentation area which 
capped the forward end of the Block-ls 
has been eliminated from the Block-2s, 



so that the over-all length of the S-l 
has decreased from 81.6 ft. to 80.2 ft. 
Additional propellants provide about 
50 sec. longer burning time for the 
Block-2 models. 

• Four stabilizing fins, each 120 sq. ft. 
in area, and four stub fins, each 50 sq. 
ft., have been added to the base of the 
Block-2 units. Fins provide launch pad 
attachment points and hold-down 
clamps as well as aerodynamic stability. 
Three of the stub fins house liquid 
hydrogen vent lines from the S-4 sec- 
ond stage. 

One of the primary objectives of the 
SA-5 flight will be the evaluation of 
the Pratt & Whitney RH0 propulsion 
system on the S-4 stage. Six of these 
15,000 lb. thrust engines power the 
S-4 and are nearly identical to the en- 
gines which power the Centaur stage 
(AW Dec. 9, p. 50). The engines are 
expected to bum for about 480 sec. 
and should drive the entire stage into 
an elliptical earth orbit of 160-400 stat. 
mi., although achievement of an orbit 
is considered to be of no consequence 
to the mission. Centaur was similarly 

If orbit is achieved, the hardware 
will represent the heaviest and most 
useless weight yet orbited by the United 
States. Total weight in orbit of 57,- 
700 lb. breaks down this way: spent 
S-4, 14,500 lb.; instrument unit, which 
contains the guidance system and most 
of the instrumentation, 5,200 lb.: 
adapter section between the S-4 and 
payload fairing, 4,000 lb.; the fairing 
itself, 2,500 lb.; ballast in lieu of a 
useful payload. 11,600 lb., and mis- 
cellaneous equipment, 100 lb. 

SA-5 will carry' a tracking beacon on 
the S-4 stage, which— if successfully 
orbited— will be tracked by all U. S. 
stations around the world. At one time, 
there was considerable speculation that 
the stage might also carry a tape-re- 
corded message from the late President 
John F. Kennedy, but NASA officials 
claim they know of no such plans. 

Saturn SA-5 also will carry eight 
movie cameras and a television camera 
(AW Apr. 8, p. 29 and AW Nov. 26, 
1962, p. 87) to record liquid oxygen be- 
havior in two propellant tanks, S-4 en- 
gine operations, stage separation, and 
the firing of both S-l retrorockets and 
S-4 ullage rockets. The movie cameras 
will be jettisoned shortly after stage 
separation and hopefully will be recov- 
ered downrange since each is contained 
within a combination parachute-flota- 
tion capsule. The TV camera will re- 
main with the vehicle and will trans- 
mit pictures to downrange stations un- 
til the moment of impact in the ocean. 

Tiros 8 will be the first in this family 


of meteorological satellites to carry the 
Automatic Picture Transmission (APT) 
camera system developed by Radio 
Corp. of America. (AW June 24, p. 
58). The camera employs an electro- 
static storage vidicon. which will be ex- 
posed to the cloud cover of the earth 
for about 40 millisec. per exposure. The 
camera then automatically will transmit 
the picture during a 205-sec. read-out 
period to all ground stations within 
reach. The camera will operate only 
during sunlit hours and will be super- 
ceded by the conventional camera also 
aboard the satellite whenever there is 
an especially important meteorologi- 
cal event which the weather bureau 
might want to record on tape. The 
APT camera lacks storage capability 
for later playback-it must transmit 
what it sees at that moment, regard- 
less of its position relative to ground 

About 50 U. S. weather stations and 
several foreign stations arc expected 
to have their low-cost APT receiv- 
ing kits installed in time for Tiros 8 
operations. 

Tiros 8 was described by one pro- 
gram official as the best spacecraft to 
be built so far in the program. It took 
only 21 days to run through acceptance 
tests, the fastest time yet chalked up 
by any satellite in the Tiros program. 
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Tyco Probe Spurs AF Contracting Reform 


By George C. Wilson 

Washington— House Armed Services Committee will demand sweeping 
reforms in Air Force research contracting as a result of its probe of a Tyco 
Laboratories contract that uncovered what the investigating chairman called 
“as sloppy a contracting operation as I have ever encountered." 

Air Force says it already is moving to make changes— which it refuses to 
discuss— in anticipation of the stinging congressional report expected to be 
issued within the next few days. But even with these self-imposed reforms, 
the whole Air Force concept of basic research contracting is being challenged 


by Congress. 

These basic questions, all of signifi- 
cance to the aerospace industry, are 
being asked by the House Special In- 
vestigations Subcommittee as a result 
of its probe of the Air Force contract 
with Tyco Laboratories of Waltham, 
Mass.: 

• Is enough forethought— especially as 
to the ultimate cost-going into research 
contracts before they arc let? 

• Is a clique developing between Air 
Force research leaders and private lab- 
oratories that works against open com- 
petition for contracts? 

• Is the Air Force giving too much con- 
tracting power to scientists who disre- 
gard the usual administrative require- 
ments, such as keeping detailed records 
to justify committing large sums of 

• Arc the Air Force guidelines for con- 
tracting officers so contradictory- that 
final responsibility is not fixed? 

It is becoming increasingly obvious 
that the Air Force will have to answer 
these and related questions next year 
if it expects Congress to appropriate 
the money it requests for research (AW 
Dec. 9, p. 26). Chairman Porter Hardy, 
Jr., (D.-Va.) of the Special Investiga- 
tions Subcommittee said the Tyco case 
“is about as sloppy a contracting opera- 



tion as I have e'er encountered, and I 
have seen a lot of them since I have been 
here ... I wouldn’t have believed that 
it could happen in government procure- 
ment if I hadn't heard some of this 

criticising Tyco, but rather the con- 
tracting operations of the Air Force. 
He said Tyco was a typical case. 

Here is the background as developed 
by the subcommittee: 

• Principals. Dr. Norman (no middle 
initial) Rosenberg, chief of the energet- 
ics branch of the Air Force Cambridge 
Research Laboratories at Hanscom Field, 
Bedford, Mass. Those laboratories are 
under the Air Force Office of Aerospace 
Research commanded by Maj. Gen. 
Don Ostrander. OAR is not under the 
Air Force Systems Command. But since 
AFSC is the landlord at Hanscom Field, 
its Electronic Systems Div. does the 
procurement for such tenants as the 
Cambridge laboratories, and did so in 
the Tyco case. Dr. Norman Rosenberg 
initiated the Tyco contract and has 
been in charge of it all along. He is not 
related to anv of the other Rosenbergs 
in the Tyco case, and will be identified 
hereafter as Dr. Norman Rosenberg. 

Dr. Nonnan Wolfson "Bob” Rosen- 
berg is chief of the chemical physics 
branch at Cambridge laboratories and 
is a brother of two officers at Tyco: 
Dr. Arthur Rosenberg, president, and 
Paul Rosenberg, treasurer. Two of Dr, 
Bob Rosenberg's subordinates, Robert 
E. Huffman and Samuel P. Zimmer- 
man, were on the eight-member team 
that evaluated the Tyco proposal. 

• Contract sequence. Dr. Norman 
Rosenberg in 1961 initiated a sole- 
source, 543,902 contract with Tyco to 
do basic research on “the surface bar- 
rier effect through which polycrystalline 
and semi-conducting films may be used 
as efficient solar energy converters." He 
also initiated the enlargement of the 
contract amount from 543,902 to 578,- 
657— again without competitive bid- 
ding. The first contract was scheduled 
to expire in one year, on May 1 5, 1962. 
It was extended to July 15, 1963 on 
Sept. 29, 1961— at a time when the 
first contract was far from completed. 


Dr. Norman Rosenberg attempted a 
third extension in 1962, which would 
have increased the amount by 5250,000. 
But instead, USAF at this point con- 
ducted a controversial competition 
where Tyco emerged as the winner of a 

51. 150.000 contract. Air Force said the 
effective date of this contract was May 
6. 1963. Rep. Hardy said the Air Force 
estimates the total cost of the contract 
may run as high as 510 million. 

The subcommittee hearings deve- 
loped these points: 

• Dr. Nonnan Rosenberg could not find 
his copy of the Tyco proposal which 
inspired the first contract award and was 
hazy on related details. 

• No firm outside the geographic area 
of the laboratory was allowed to enter 
the ultimate competition for the SL- 

1 50.000 contract. 

• Tyco was selected for the contract 
award before the Air Force had any for- 
mal report showing the firm had the 
facilities and manpower to do the job. 

• No detailed conflict-of-interest investi- 
gation was conducted by the Air Force, 
even though the judge advocate's office 
requested one. 

• Much of the contract dollars would go 
for capital equipment rather than re- 
search since Tyco did not have enough 
facilities of its own. 

• Dr. Norman Rosenberg suggested that 
Tyco increase its request for 56,000 in 
travel funds to S20.000 in the final con- 

Tcstimony added further details on: 

• Initial proposal. When the subcom- 
mittee investigation started. Dr. Nor- 
man Rosenberg said he could not find 
the unsolicited proposal from Tyco 
which led him to recommend award of 
the basic research contract. He subse- 
quently obtained what he believed was 
a duplicate from Tyco. He said at the 
Nov. 12 subcommittee hearing that he 
did not make any systematic check to 


Blue Streak Test 

Woonicra. Australia-Ground com- 
patibilitv tests of the Hawker Siddclev 
Dynamics Blue Streak dummy round 
were completed here last week with a 
20-scc. static test firing, the second made 
at the new European Launcher Devel- 
opment Organization (ELDO) Pad 6A 
(AW Dec. 9, p. 66). 

The trial was completed within two 
days of the schedule established more 
than a year ago to establish firing a 
sequence for the ELDO first stage vehi- 
cle. The actual flight round is being 
shipped by Hawker Dynamics this week 
from its Stevanage, England, produc- 
tion facility. First flight is scheduled 
next April. 
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see if other firms were already doing 
the kind of research suggested bv Tyco. 
Instead, he said, he relied on iris pre- 
vious experience and knowledge of the 
field. He said he decided on the sole- 
source approach with Tyco because its 
work in the field of traveling solvent 
method of crystal growth was proprie- 
tary, in his opinion. 

Rep. Hardy told Dr. Norman Rosen- 
berg that “you don't keep any kinds of 
records, apparently ... It bothers me 
you didn't even keep a copy of the 
original proposal . . . You are funda- 
mentally a scientist and trying to apply 
this to practical operations. And that is 
why I wonder whether you are compe- 
tent to do administrative work." At 
another point. Rep. Hardy said Dr. 
Norman Rosenberg decided on sole- 
source without conducting an adequate 
investigation to see if Tyco’s work was 
indeed proprietary. 

• Geographic restriction. Only research 
firms in the immediate area of the Cam- 
bridge laboratories were invited to com- 
pete for the 51,150,000 contract. Dr. 
Norman Rosenberg recommended three 
sources for the award: Tyco, Thermo- 
clectronic Engineering Corp. of Wal- 
tham. Mass., and Ionics, Inc., of 
Cambridge, Mass. He told the sub- 
committee this geographic limitation 
was imposed to ensure close relationship 
with the contractor. 

Thomas E. Duffcy, chief of the con- 
tracts division within the Electronic 
Systems Div. at Hanscom Field, re- 
viewed the proposed Tyco contract on 
June 10, 1963, and concluded it was 
“legally insufficient." He said the solici- 
tation was “vers' limited and restricted" 
and that the geographical limitation 
"dampens competition.” The office of 
the Air Force secretary, in its Write 
Paper to the subcommittee about the 
investigation, said there was nothing il- 
legal about imposing geographic limi- 
tations. 

• Facilities report. Duffev said that to 
perform the contract. Tyco would have 
to more than double its payroll-from 
40 to 90 persons— and lease facilities. He 
said the government would have to fur- 
nish about 5250,000 worth of facilities 
and that Tyco’s own plant and equip- 
ment leasing would run another 5225,- 
000 — all chargeable as cost in the 
contract. Despite this "substantial de- 
ficiency,” Duffev said, no facility capa- 
bility report was obtained as required. 
John J. White, who negotiated the 
contract for the Air Force, said on Nov. 

1 3 that such a report was needed from 
a manufacturing firm, “but certainly 
not a basic research firm. ... An indus- 
trial engineer is not qualified to judge 
the content of a scientist’s mind, and 
that is the thing that we are buying.” 
However, White and the Air Force pa- 
per contend a facilities capability report 
was obtained July 5, 1963, because the 


omission had become controversial. The 
actual contract with Tyco was dated 
June 28. but the Air Force paper con- 
tended the final signing was July 11. 

• Conflict of interest. Col. Edgar P. 
Famell, staff judge advocate of the 
Electronic Svstcms Div. at Hanscom 
Field, June 10, 1963, in his review of 
the proposed Tyco contract said that 
since Huffman and Zimmerman evalu- 
ated the contract while they were under 
Dr. Bob Rosenberg, "additional inquiry 
should be made” to make sure they 
acted independently in their evaluation 
“without advice, counsel, direct or in- 
direct suggestion from Mr. [Bob] 
Rosenberg." 

Col. Gene M. DcGiacomo, assist- 
ant deputy for plans and programs at 
Cambridge laboratories, was asked bv 
White and Dr. Norman Rosenberg 
for a "piece of paper” concerning the 
conflict-of-interest issue. Col. De- 
Giacomo said “at no time did I hear 
the words ‘separate independent inves- 
tigation.”' Consequently, his inquiry 
was limited to talking to Dr. Bob Rosen- 
berg about his connections with his 
brothers’ firm, Tyco. Col. DeGiacomo 
said he did not talk to Huffman or Zim- 


merman as part of this conflict-of- 
interest inquiry. 

Col. DeGiacomo said Dr. Bob Rosen- 
berg and his brothers at Tyco “sepa- 
rated in their ways of business and life 
long, long ago . . .” The Air Force 
White Paper said "there was no evi- 
dence of conflict of interest." It stated 
further that officials at the Cambridge 
laboratories felt “a top-to-bottom inves- 
tigation might have been a sore spot 
with government scientists.” 

• Capital equipment. Duffev said 
spending so much for this amounted to 
a misdirection of research funds. But 
Air Force officials defending the Tyco 
award argued the contract was "a sound 
business arrangement for the govem- 

• Travel allowance. White said “We 
felt the magnitude of this program 
called for beefing up of the travel costs.” 
declaring the increase from S6.000 to 

520,000 would be used partiallv to 
cover attendance at scientific meetings. 
Rep. Charles S. Gubscr (R.-Calif.), sub- 
committee member, said this increase 
was made while restricting the bidders 
“to one hour’s driving time of the Cam- 
bridge base to cut down on travel.” 
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Boeing Studies Withdrawal From SST 

Boeing Co. last week was seriously considering withdrawing from the supersonic 
transport airframe competition after re-appraising the financial and technical risks 
involved (AW Nov. 25, p. 38). Boeing, Lockheed and North American have told 
Federal Aviation Agency that they would compete for the airframe. 

Cancellation of the Dyna-Soar program (see p. 30) is expected to have a further 
depressing effect on the company's flagging enthusiasm for the supersonic program. 
Some in Boeing feel that the government could cancel the transport late in develop- 
ment as it did with Dyna-Soar. Boeing is considered a front-runner in Air Force's 
manned orbiting laboratory competition, but it is not known wbat effect this 
contract would have on the company's supersonic transport viewpoint. 

Boeing is continuing to work on its transport proposal, but a decision on with- 
drawing from the FAA-sponsorcd program may be made before the proposal sub- 
mission deadline of Jan. 15. Supporters of the program at Boeing, mainly at the 
project level, are encountering increasingly stiff resistance to their attempts to con- 
vince management that the program should be continued. The company has already 
spent over $17 million in research on the supersonic transport. 

Boeing’s doubts about the financial risk involved were summed up by its president, 
William M. Allen, in congressional hearings when he said that the government must 
be prepared to render greater financial assistance than the 75% presently proposed. 


Mirage 3V VTOL Flight Delayed 


Paris— Development problems with 
the main propulsion engine will delay 
the first flight of the Dassault Mirage 
3V VTOL prototype fighter. 

No fixed date for the Mirage 3V 
initial flight has been officially estab- 
lished but the flight was expected in 
early 1964. Engine development diffi- 
culties probably will mean a postpone- 
ment of several months. French au- 
thorities, however, maintain that the 
over-all program probably will be kept 
on schedule. 

Mirage 3V, of which two prototypes 
arc on order, is to be equipped with 
eight Rolls-Royce RB.162 lift engines 
and a single Snecma TF-106 afterburn- 
ing turbofan. 

Sud Aviation recently delivered the 
first Mirage 3V airframe to Dassault. 


New Transit Launched 

Los Angeles— Another Navy Transit 
satellite was placed in orbit Dec. 5 as 
part of a dual payload launch from Van- 
denberg AFB with a Thor Ablcstar 
booster. The restartablc Space General 
Ablestar placed the Transit payload into 
a near-circular orbit of 603 naut. mi. 
apogee and 574 naut. mi. perigee. 
Launch inclination was 89.96 deg. 

The Transit satellite was the second 
launched this fall from Vandenbcrg and 
is powered by a Snap-9A radioisotope 
generator developed by Martin Co.’s 
Nuclear Div. The other Transit satellite. 
Transit 5B (AW Oct. 7, p. 37) was 
placed into orbit upside down Sept. 28 
also on a dual payload launch with the 
gravity gradient stabilization system 
pointed upward, rather than downward 
(AW Nov. 25, p. 34). No identification 
has been made of the other payload in 
cither launch. 


A smaller version of the Mirage 3V, 
the Dassault Balzac, has been flying for 
more than a year. The Balzac is pow- 
ered by eight Rolls-Royce RB.108 lift 
engines and a single Bristol Orpheus 
turbojet. 

Current engine difficulties center on 
Snecma's development of the TF-106 
turbofan engine. The TF-106 is bas- 
ically a Pratt & Whitney JTF-10 fitted 
with a Snecma-designed and developed 
afterburner. In its fully developed ver- 
sion, the TF-106 is expected to pro- 
duce about 20,000 lb. thrust with after- 
burning. 

First stage development of the TF- 
106 has been designated TF-104 bv 
Snecma. The TF-104 engine uses re- 

The first TF-104 has^een fitted into*! 
Mirage fighter testbed, designated Mir- 
age 3T-1 (AW June 10, p. 100). 

Mirage 3T-1 was scheduled to make 
its first flight in October. The air- 
craft aborted its first flight attempt that 
month, however, because of a compres- 
sor stall during takeoff. Dassault and 
Snecma are studying various modifica- 
tions to correct the problem. 

Pratt & Whitney, which has a tech- 
nical advisory agreement with Snecma 
on the TF-106 development program, 
has no engineering responsibility in the 
project. When Snecma began the TF- 
106 project, Pratt & Whitney had not 
carried out much development work on 
the JTF-10 turbofan. But since this 
engine has become involved in the Gen- 
eral Dynamics F-lll (TFX) program 
as the TF-30, Snecma has been aided 
by U. S. development funds. 

Initially, U. S. security prevented 
Pratt & Whitney from "passing on 
TF-30 development data to Snecma 
but this obstacle has been removed. 


News Digest 


Advanced Supersonic V/STOL tac- 
tical fighter weapons system will be 
studied by Republic Aviation Corp. and 
Boeing Co. under separate $600,000 
contracts awarded by USAF Aeronauti- 
cal Systems Div. The contracts call for 
establishment of a final design configu- 
ration and identification of all subsys- 
tems and logistics support requirements. 

Scout requalification flight, sched- 
uled for Dec. 19 at the Pacific Missile 
Range, has been postponed until after 
the first of the year. Although NASA 
will launch a 12-ft. inflatable sphere 
with the Scout in an air density/drag 
experiment, primary purpose of the 
flight is to determine whether techni- 
cal difficulties in the vehicle (AW Nov. 
11, p. 34) have been solved. 

North American Aviation's Rocket- 
dyne Div. successfully test fired a liquid 
hydrogen J-2 rocket engine for 500 sec. 
recently. This was the first long-dura- 
tion firing of the J-2, which originally 
was designed for a 250-sec. firing. 

Maj. Gen. E. B. LeBaillv will replace 
Maj. Gen. William Martin as Air Force 
director of information. Gen. Martin 
becomes assistant deputy chief of staff 
for personnel. 

United Aircraft Corp.’s Hamilton 
Standard Div. has been awarded an 
$8.3-million contract from Grumman 
for the Lunar Excursion Module en- 
vironmental control system. Hamilton 
Standard has been working on the 
project under a letter contract since 
July (AW July 22, p. 109). 

Navy successfully launched a Polaris 
A-3 missile from a land pad at Cape 
Canaveral Dec. 9 on a 2,000-mi. flight 
down the Atlantic Missile Range. A 
second A-3, launched from the rear 
deck of the USS Observation Island 
Dec. 11 was destroyed after 50 sec. of 
flight when it veered off course. 

Boeing, Hughes, Lockheed, Martin 
and Space Technology are finalists in 
NASA’s lunar orbiter competition 
(AW Sept. 9, p. 29). 
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AIR TRANSPORT 


Jet Procedures in Turbulence Changed 


FAA, Boeing revisions emphasize effect of rough 
weather on turbojets; series of accidents is studied. 

By Robert H. Cook 

Washington— Sensitivity of swept-wing turbojet aircraft to turbulent 
weather conditions, emphasized by a series of fatal accidents and dangerous 
incidents this year, is forcing a general revision of airline flight operating 
procedures, spurred by recommendations of the government and the 
Boeing Co. 

While none of the recommendations for manual changes made by the 
Federal Aviation Agency or the Boeing Co. alluded directly to turbulence 
as a primary cause of accidents, they underscored the difference between the 
turbojets' handling qualities and those of piston-engine aircraft under adverse 
weather conditions. In particular, they stressed the narrow margin for 
error in avoiding a stall in such weather. 

Last August, shortly after a United 


Lines Boeing 720 plunged out of ccntr.iting upon flight training and 
’ Nebraska, FAA issued a operational procedures designed to cope 
with the problem. They add that the 
turbojets have been flying in bad 
weather conditions for more than four 
years without any concrete evidence 
msuallv susceptible to 


control 

detailed three-page recommendation 
urging airline pilots to maintain control 
over aircraft attitude, rather than speed, 
when encountering turbulent condi- 
tions. The agency warned them 


changing power, but to concentrate of happenings this 
upon keeping the wings level and the Although FAA lias issued 
correct attitude necessary to retain con- 
trol of the aircraft and avoid a stall. 

If at all possible, FAA emphasized, 
that flights should avoid all turbulent 


mendations. it does not recognize any 
conclusive pattern in the accidents and 
incidents, and last week refused a plea 
of Rep. Samuel Stratton (D.-N.Y.) that 


707 operations be restricted in areas of 
known turbulence. 

However, the Civil Aeronautics 
Board, now investigating the Dec. 8 
fatal crash of a Pan American World 
Airways Boeing 707 during turbulence 
near Elkton, Md. (sec box) is not con- 
vinced that the airlines’ attitude is cor- 
rect. Beyond the series of accidents that 
have claimed 242 lives and the incidents 
that were not investigated since there 
were no fatalities. Board sources point 
out there have been manv other similar 
incidents that were not publicized. 

Although it may be some time before 
the CAB can determine the probable 
cause of the Elkton crash. Board sources 
indicate it is highly probable that CAB 
will add its own set of recommendations 
for turbojet operations in turbulence to 
those already made. 

Here is the chain of accidents, some 
still under investigation, and incidents 
that have made the subject of turbojet 
operations in turbulence a controversial 
subject in the industry: 

• Northwest Airlines lost a Boeing 720 
with 43 people last Feb. 12 in a squall 
near Miami. The aircraft was carried 
to an altitude of 19,000 ft. in a violent 
updraft, then nosed down in a dive 
which culminated in disintegration at 
6,000 ft. over the Everglades. 

• United Air Lines had an "incident” 
on July 12 near O'Neill. Neb., when a 


As a result, several airlines are now 
modifying their attitude indicators to 
give pilots a more accurate and easily 
interpreted reference point. A major 
design change has been made in the 
nose-up attitude scale. 

Boeing followed with a recommenda- 
tion that users of the 707 series increase 
their turbulence penetration speed to 
avert the possibility of a stall condition 
and loss of control. The manufacturer 
suggested an indicated air speed of 270 
kt., as compared with the previous rec- 
ommended speed range for penetration 
of 220 to 250 kt. 

Douglas said it has been reviewing 
the problem because of the accidents, 
but does not feel any change in its 
recommended penetration speed is nec- 
essary at this time. Convair Div. of 
General Dynamics has taken a similar 

Airline operators have placed the new 
recommendations into effect, but gen- 
erally discount any suspicion that the 
chain of accidents and incidents is 
directly attributable to turbulence aloft. 
They concede that while the aircraft 
is far more sensitive to abrupt or severe 
weather changes, because of its size 
and design, any operational problems 
experienced so far can be solved by con- 


Turbulence Studied in Maryland Crash 

Washington— Civil Aeronautics Board probe into the crash of a Pan American 
Vorld Airways Boeing 707 turbojet transport near Elkton, Md. Dec. 8 had made 
ttlc progress toward finding the cause of the accident by late last week, although 
xtreme turbulence was being considered a 


flight re 


ashed in the : 


t. but CAB 




t the tape to determ 
icountcred. Plane crashed while in a 
t Philadelphia 28 min. after taking off 
from Baltimore on the final segment of a flight from San Jnan. Puerto Rico. 

About 5 in. of the flight tape records the portion of the trip from the Baltimore 
takeoff to the crash. CAB officials called the damaged tape the “worst we've 
handled" but they were optimistic that some data can be obtained from it. 

Crash killed 81 persons, and wreckage was scattered in small pieces over an area of 
1 sq. mi. Aircraft had flown nonstop from San Jnan to Baltimore with 144 persons 
on board. CAB will analyze portions of the wreckage at Bolling AFB. 

Transcript of messages between air traffic controllers at Philadelphia and the air- 
craft disclose that a severe line squall was in the area at the time of the crash. The 
Pan American transport was sixth in the traffic pattern, and elected to hold in the 
pattern until the high winds passed the area. A crewman on a nearby National Air- 
lines DC-8 in the traffic pattern, who witnessed the start of the disaster, reported 
it to controllers. 

He said, "Clipper 214 out of control . . . here we go.” A controller asked. “Clip- 
** '1 Philadelphia?” and the crewman answered, “Clipper 214 is 


going di 
Mean 


ile, a U. S. a 




sting ol 


a Trans-Canada A 


is Douglas DC-8 crash near Montreal Nov. 30 in which 



Boeing 720 plummeted out of control 
from 39,000 ft., recovering normal con- 
trol at 11,900 ft. Weather radar in the 
aircraft showed a turbulence area 50 mi. 
to the right of the flight and speed was 
reduced. About 35 mi. from the area, 
the aircraft unexpectedly went into a 
dive. Pilots reported that the instru- 
ments shook so severely, and were so 
erratic, they could not be read. Aircraft 
skin was wrinkled in several areas. 

• Eastern Air Lines’ Douglas DC-8, de- 
parting Dulles Airport on Aug. 21, hit 
severe turbulence while in a climb-out 
at 4,000 ft. The flight returned to 
Dulles for a close inspection and de- 
parted later. 

• Eastern's second incident, near Hous- 
ton, Tex., on Nov. 9, was far more haz- 
ardous. A DC-8, caught in a powerful 
updraft that carried it to 19,000 ft., 
stalled and nosed down into an uncon- 
trolled dive that was not broken until 
the pilot applied engine thrust reverses 
at 6,000 ft. The resultant pull-out was 
so violent it tore away the right inboard 
engine, but the aircraft landed safely. 
Several persons aboard were injured. 

• Trans Canada Airlines DC-8 crashed 
with a loss of 118 lives on Nov. 29 
shortly after takeoff from Montreal dur- 
ing a heavy rain storm. 

Because of its long experience with 
turbojet aircraft, the U. S. Air Force 
maintains a continuing record of acci- 
dents and incidents attributed to both 
known turbulence and clear air turbu- 


lence. Last year, the Air Force recorded 
381 accidents, involving both turbojet 
and piston-engine equipment, in which 
turbulent weather was a factor. In the 
same period there were more than 5,000 
incidents reported. 

New Rules on Charters 
Limit Bermuda Flights 

New York— Bennuda has imposed re- 
strictions on incoming charter flights to 
offset overcrowding of its airport and 
hotel facilities, and to maintain a 
"quality' level’’ on its tourist business. 

The restrictions include a total ban 
on any charter operations during the 
Easter and college spring holiday 
period from Mar. 1 5 to Apr. 30, a time 
of heavy traffic volume. Spokesmen said 
the ban was necessary because of the 
growing number of charter flights to the 

“Last year we had hundreds of col- 
lege students arrive without any prior 
notice, and we were hard pressed to 
find places for them to stay,” one offi- 
cial said. 

Another spokesman said that Ber- 
muda has traditionally catered to a 
higher class clientele, and that it is con- 
tent with an annual tourism growth of 
2-5% from this category. 

"We’re not interested in catering to 
bargain-basement tourists," he said. 

The new charter rules require any 


carrier to give 60 days notice before the 
flight. Parking space is limited at Ber- 
muda’s Kindlcy Field, a joint military- 
civil airport, and charter aircraft are now 
required to depart by noon the day after 
arrival. When their flight involves only 
one charter group staying several days; 
many operators may have to return 
empty to the U.S. and fly empty back 
to Bermuda for the group. Higher fares 
mav result. 

Bermuda had considered restricting 
air traffic to the three airlines regularly 
serving the island - Pan American 
World Airways, Eastern Air Lines and 
British Overseas Airways Corp. Govern- 
ment sources in both the U. S. and 
Britain, however, objected to this move. 

Some objection to the new rules has 
already come from travel agents. But 
Bermuda officials stress that they want 
to keep the island’s tourism on a high- 
quality level, and want to avoid any 
student incidents such as those in Ft. 
Lauderdale, Fla. 

“We have always invited college 
students to Bermuda for the spring holi- 
days,” one spokesman said. “But sleep- 
ing on the beach is strictly prohibited.” 

Female groups have always been re- 
quired to have a chaperone. And Ber- 
muda now insists on male supervision 
for male groups as well. The island pro- 
vides group recreation for all college 
tourists, to discourage free-wheeling 
activities that get out of hand. 
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Pan Am May Buy Sikorsky S-61Ns 
For World’s Fair Sightseeing 


New York— Pan American World Air- 
ways is discussing the purchase of two 
S-61N helicopters from Sikorsky Aircraft 
for sightseeing excursions at the 1964-65 
New York World's Fair. 

A plan under discussion would in- 
volve Pan American's leasing the two 
aircraft to New York Ainvays, which 
would operate them from the roof of 
the New York Port Authority exhibition 
building at the fair. The proposal also 
includes the lease of a third S-61N by 
New York Airways directly from Si- 
korsky. 

Pan American also wants the 27- 
passenger S-61N to be authorized to 
operate from the roof of its executive 
headquarters in midtown New York. 
Most sources feel it is unlikely that 
city authorities will soon clear the 
rooftop operation for New York Air- 
way's Boeing-Vertol V-107-2 equipment 
-and probably any other helicopter- 
due to a fatal crash on Oct. 14 at 
Idlewild Airport (AW Oct. 28, p. 34). 
That crash was due to failure of a quill 
shaft resulting in collision of the V- 
107’s twin rotors. 

Those involved in the present dis- 
cussions, however, speculate that the 
city might look favorably upon the 
single-rotor S-61N as more suitable to 
fly from the Pan Am building roof. 

In addition to flying the sightseeing 
service, New York Airways also would 
provide helicopter shuttle service be- 
tween New York’s three airports and the 


fair with its three V-107s. Tire rooftop 
heliport at the fair has been leased to 
United Aircraft Corp., of which Sikor- 
sky is a division. 

New York Airways has been seek- 
ing a replacement for the V-107 lost 
in the Idlewild accident, a quest com- 
plicated by Bocing-Vcrtol’s having dis- 
continued production of commercial 
versions of the aircraft. Robert L. 
Cummings, Jr„ president of the airline, 
returned recently from Japan where he 
talked with officials of Kawasaki Air- 
craft Co., Ltd., which builds the V-107 
under license. Kawasaki, however, has 
production commitments that prevent 
it from filling New York Airway’s im- 
mediate need for a V-107. 



CAB Hears Complaints 
By Miami Beach Hotels 

Washington— Prc-scason scramble for 
Miami tourists has brought a battle 
between competing Miami Beach hotel 
chains before the CAB. 

Shower of Stars Hotels, representing 
the Algiers, Delano, Montmartre, Bar- 
celona, Monte Carlo. DcLido. Carib- 
bean, Shore Club, Shelboumc. Sea 
Gull, Sea Isle and Sorrento hotels has 
filetl a formal complaint with the Board 
against Trans-Intemational Airlines, 
Nationwide Charters and Conventions 
and Morris Lansburgh as owner of the 
Saxony. Crown, Versailles. Sans Souci 
and Casablanca hotels. 

Basis for the complaint is that Lans- 
burgh, along with the supplemental 
airline and the charter agency, has been 
offering illegal airline charters using the 
names of the B'nai B’rith and the Na- 
tional Amateur Golfers Assn, as spon- 
sors for special, low-fare, round-trip 
charters. The price being advertised in 
Boston and New York papers for a 15- 
dav round-trip tour amounts to only 
S2'59 for all expenses, the complaint 
contends. 

Prime grounds for the Shower of 
Stars Hotels’ request for a CAB investi- 
gation of the offer is an allegation that 
ersons interested in the tours need not 
e members of the organizations, as 
required by CAB charter regulations, 
but can join for as little as S5 and qual- 
ify for the low-cost tour as explained 
by follow-up telephone inquiries to 
Nationwide Charters. 

Rather than being legal charter 
flights, the complaint contends, the 
entire tour offering is a matter of in- 
dividually ticketed flights for which the 
airline is not certificated. 

Since the tour advertisements began, 
the program has expanded to include 
such other organizations as the Knights 
of Pvthias, the Women ORT and 
"Civil Service Associations.” Interested 
parties who have responded as a result 
of these later advertisements have been 
told they do not have to be a member 
of these organizations as long as tickets 
are purchased by a member of the 
organization, the complaint stated. 

Claiming that the advertising cam- 
paign has damaged their own business 
and that of manv travel agents, the 
Shower of Stars Hotels asked that the 
CAB hold a hearing on the complaint 
before the end of this week. 

In an amended complaint last week, 
Shower of Stars further charged that 
Samuel Cohen, owner of the Saxony, 
Deauville. Sherry Frontcnac and Crown 
hotels, with whom Lansburgh has a 
management contract, has purchased 
controlling interest in Trans-Interna- 
tional Airlines without first seeking 
CAB approval. 
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CAN YOU 
PASS THIS 
AIR TRAVEL 
QUIZ? 

(ANSWERS AT LOWER RIGHT) 


1. Which airline has the world’s largest jet fleet? 

UNITED □ TWA □ AMERICAN □ 

2. Which airline serves the most U.S. cities by jet? 

UNITED □ TWA □ AMERICAN □ 

3. Which airline operates the only commercial jet ever to fly faster than 

the speed of sound ... the DC-8? united □ twa □ American □ 

4. Which airline offers flights with a single class of service that com- 
bines a first class feeling with a close-to-coach price? 

UNITED □ TWA □ AMERICAN □ 

5. Which airline flies the quietest jet in the world, the Caravelle? 

UNITED □ TWA □ AMERICAN □ 

6. Which airline was the first to take delivery of the tri-jet Boeing 727, 

the newest airliner in the world? united □ twa □ AMERICAN □ 

7. Which airline operates the most complete variety of jets? 

UNITED □ TWA □ AMERICAN □ 

8. Which airline flies the jet that holds the long-distance record for 

nonstop flight, the DC-8? united □ twa □ American □ 

9. Which airline offers the most jet service throughout the nation? 

UNITED □ TWA □ AMERICAN □ 

10. Which airline serves the most U.S. vacation areas, including Hawaii? 

UNITED □ TWA □ AMERICAN □ 

11. Which airline is chosen by more people than any other airline in the 

world? UNITED □ TWA □ AMERICAN □ 


J Answer to questions 1 through 11: United Air Lines.] 



First BAC 111 Production Models Shown 

First production models of British Aircraft Corp.’s BAC 111 short-haul jet transport arc shown in the line at BAC’s Hum. England, facil- 
ity. Four of the first five aircraft arc scheduled for delivery to British United .Airways and one to Braniff International Airways. First flight 
of the No. 2 BAC 111 is planned this week from the Hum plant. The second aircraft, first of tile BUA batch, will incorporate some modi- 
fi cations specified after the crash last October of the prototype (AW Nov. 11, p. 45). These changes include installation of a tail para- 
chute to be used when stall tests arc resumed. 


Congress, CAB Eye Riddle Operations 


By Robert H. Cook 

Washington— Riddle Airlines’ reorganization problems under a new man- 
agement team may force a closer scrutiny of the cargo carrier's operations by 
both Congress and the Civil Aeronautics Board, prodded by the continuing 
complaints of major stockholders. 

Congressional concern centers mainly about the political implications of 
a special Riddle flight that carried influential congressmen and staff members 
between Washington and Las Vegas to attend an April fund-raising dinner 
for Sen. Howard W. Cannon (D.-Nev.), a member of the Senate Armed 
Services Committee. 


CAB began an investigation of the 
flight as a result of a Senate probe into 
the activities of Robert G. Baker, former 
secretary' of the Senate Majority. While 
still in his post. Baker was presented 
with a 516,000 bill for the flight by 
Washington Columnist Jack Anderson, 
a member of the Riddle board of direc- 
tors. Anderson was elected to the 
Board earlier to "improve the corporate 

Chairman James H. Carmichael. 

At a November stockholders' meet- 
ing, Riddle added Steve Leo to the list 
of directors. He was well known in top- 
level military circles as director of infor- 
mation for the Air Force yvlicn Sen. 
Stuart Symington (D.-Mo.) was Air 
Force secretary. 

Military Contracts 

Riddle has been forced to abandon 
most of its common carriage service be- 
cause of financial problems, and is al- 
most solely dependent upon military 
contracts awarded by the Military Air 
Transport Service. 

CAB enforcement attorneys have 
completed their investigation into the 
Las Vegas flight. If the airline is found 
guilty of violating Board regulations 
prohibiting free transportation, it could 
be fined. Even if it is not, the implica- 


tions of an attempt to influence con- 
gressional members could spur Congress 
to probe deeper into the affair. The 
Senate Rules and Administration Com- 
mittee investigating Baker's activities, 
was reported ready to demand that 
CAB release a passenger list of the flight 
last week. Riddle submitted a west- 
bound passenger manifest to CAB, but 
contends that a manifest for the return 
flight has been lost. 

Financial Difficulties 

Last year Riddle was forced to drop 
three MATS contracts because of its 
financial difficulties, but one month 
after the Las Vegas flight, the Small 
Business Administration awarded the 
airline a certificate attesting to Riddle's 
competence to bid upon, and carry out, 
military contracts. The following 
month. Riddle was awarded 1964 mili- 
tary' contracts of 54.7 million for MATS 
and 53.9 million for Logair domestic 
military traffic. 

While the airline may be absolved of 
any violation charge arising from the 
flight, some CAB sources feel that the 
intense publicity given Riddle's prob- 
lems may force a further investigation 
of the airline's financial reorganization, 
involving the holding of one million 
shares of common stock in the company 


by General Dynamics. Several similar 
arrangements have been rejected by the 
Board in the past on grounds that they 
constituted a degree of control over the 
carrier by another firm. 

Riddle spokesmen say they are not 
free to discuss any aspect of the Las 
Vegas flight, since it is under investiga- 
tion by the CAB. 

Control Fight 

"However, we are aware that there is 
a group which is attempting to wrest 
control of the company from the pres- 
ent management,” they said, “and in 
the interest of the stockholders we shall 
do everything possible to assure that 
this effort is unsuccessful.” 

Robert Hewitt, fonner president of 
the airline, and James S. Price, two of 
the largest stockholders, are leading the 
ouster attempt. 

Hewitt holds 1.5 million shares in 
the company and became president in 
1959 after his own business consultant 
firm recommended chanees in Riddle 
management. The airline’s revenues in- 
creased from 56 million to 529 million 
during the first two years under his man- 
agement, Hewitt contends. Then, the 
company experienced operational prob- 
lems with its fleet of six HS Argosv 
cargo aircraft. Several were grounded, 
forcing the airline to transfer several of 
its fleet of 10 DC-7 aircraft from highly 
profitable transatlantic operations to fill 
the void created by withdrawal of the 
British-built aircraft from domestic Log- 
air operations. 

Early in 1962, the company began 
to fonnulate a new financial program 
and to strengthen management. In line 
with the plan. Riddle hired James B. 
Franklin in August as executive vice 
president of maintenance and opera- 
tions. Franklin served for 10 years as 
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AMERICAS MOST SUCCESSFUL SHIPPERS SPECIFY AIR EXPRESS 


Air Express is 
an overnight success 
for Martin-Denver 


AIR EXPRESS division of 


In one month, 
98.1% of 820 
Air Express 
shipments 
to Martin 
arrived 
overnight! 

Martin Company, Denver 
Division, doesn’t waste time. 
Neither does Air Express. 
These shipments of Titan Mis- 
sile components to Martin 
originated in 197 different 
cities, many of them with no 
scheduled airline service. Yet 
almost all of them were deliv- 
ered overnight by Air Express. 
How does Air Express do it? 
REA Express trucks rush the 
packages to the nearest air- 
port, put them on the first out- 
bound flight. Air Express has 
priority on all 38 scheduled 
airlines, is first cargo aboard, 
after U.S. mail. At Denver, 
waiting REA trucks speed 
them to Martin. No time is lost. 
For all its speed, Air Express 
service is inexpensive (only $4 
will ship 40 pounds from New 
York to Washington). Don't 
limit it to emergency use only. 
Air Express is a routine that 
you should slip into soon. 
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a vice president of Capital Airlines, 
while Carmichael was Capital's presi- 
dent and later board chairman. 

In the belief that it would accelerate 
Riddle's financing plans. Hewitt said 
he first agreed to replace several mem- 
bers of the board of directors. On the 
same premise, he said, he was forced 
to resign as president on Sept. 29 and 
"as replaced by Franklin. Carmichael, 
who had been a director, became chair- 
man of the board. Hewitt remained as 
a director until March of the following 
year, but agreed to place his 1.5 million 
shares of stock into a voting trust. 

Before the end of the year, a Riddle 
agreement to purchase two Boeing 707 
cargo aircraft was canceled in favor of 
a lease-purchase arrangement with 
Douglas Aircraft Co. Part of the agree- 
ment covered a refinancing of more 
than SS.2 million owed to Ceneral Dy- 
namics on the DC-7 fleet and to 
Douglas for conversion work. As an 
extra provision. Douglas insisted on re- 
tention of the new management team. 

General Dynamics wrote off S2.2 
million of the debt, refinanced S6.2 
million and accepted one million shares 
of Riddle stock as part of the agree- 
ment. The stock was placed in a sol- 
ing trust to be voted by the Riddle 

As part of the general refinancing 
program. Hewitt had already agreed to 
place his stock holdings in a voting 
trust. In the annual stockholders' meet- 
ing last month. Carmichael stated lie 
had proxies for nearly half of Riddles 
1 5 million shares-among them the 2.5 
million shares held by Hewitt and Gen- 
eral Dynamics— plus an additional one 
million shares placed in a voting trust 
by William Price, insurance broker for 
the company. 

Hewitt's request to withhold the vot- 
ing of his stock was rejected. The cur- 
rent slate of top officers were rc-elcctcd 
and the only major decision made at the 
stormy session was changing the com- 
pany's name to Airlift International, 
Inc. Hewitt is now in the process of 
registering his stock for sale with the 
Securities & Exchange Commission. 
Once registration is accomplished he 
may have the legal right to vote the 
stock, some attorneys believe. 

James S. Price, one of the most out- 
spoken of the stockholders objecting to 
Riddle's management, has attacked the 
role of his brother. William, in the re- 
organization move. William Price sub- 
mitted a S 50.000 bill to the airline last 
summer for expenses incurred while 
helping in the reorganization last vear. 
The bill, which lists items incurred at 

month period before Franklin assumed 
control, plus the remainder of the year. 

Carmichael received SI. 500 a month 
as a business consultant for the airline, 
and James Price has questioned why it 
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was settled fot 535,000 about 20 
months after the work was accom- 
plished. Riddle stock, which sold 
around SI a share during the Hewitt 
regime, has dropped as low as 30 cents 
per share. Price contends. Company 
revenues, which hit $29 million in 1962, 
fell to SI 7.4 million for the vear ended 
June 30, 1963. 

Price has threatened to sue the Rid- 
dle management if he is unsuccessful 
in unseating them. While the company 
has been losing steadily, he notes, high 
salaries and generous contracts have 
been voted for both Franklin and Car- 
michael, Franklin is paid S 50,000 per 
year on a five-vear contract, which would 
guarantee payment to his survivors 
through the life of the agreement. 
Carmichael was voted a $2 5.000 annual 
salary, plus additional expenses and re- 
muneration for any special duties he 
might undertake as a business con- 
sultant. Under this fonnula, he derived 
535,000 for "part time work" last sear. 
Price contends. 

In addition to the salaries, both men 
have been given stock options- 500,000 
shares for Franklin and 200,000 for 
Cannichael— at 30 cents per share, he 
added. Company records indicate the 
two officers currently hold less than 1 00 
shares in the company. However, their 
control over stock held in voting trusts 
exceed 4 million shares, he said. 

Fare Opinions Sought 

New York— American Airlines, an- 
swering critics of its proposed reduc- 
tions in first-class and family fares, has 
suggested that the Civil Aeronautics 
Board let each transcontinental airline 
initiate its own fare adjustment scheme 
and permit the public to judge which is 
best. 

American thus withheld criticism of 
the three-class proposal of Trans World 
Airlines (AW Dec. 9, p. 59) and the 
single-class family plan discounts ad- 
vocated In United Air Lines. It termed 
as "patently ridiculous” charges bv 
other carriers that American’s rare re- 
duction plan will harm the industrv 
financially. 

The American proposal is to reduce 
by 5-15% the existing first class fare on 
flights oxer 700 mi., and to provide 
25% discounts in both first class and 
coach for dependents flying with family 
heads (AW Dec. 2, p. 47). 

American's estimates show that 80% 
of present first-class family plan traffic 
will switch to coach with the extension 
of family fares to that section. For the 
20% that remains in first class, the 
combined fare will be only 51.24 more 
for both family members. 

The proposal also would bring the 
first-class fare to within SI 5.80 of coach 
fares on transcontinental flights, Amer- 
ican officials said. 
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Government Ponders KLM Board Shuffle 


By Cecil Brownlow 

Geneva— Dutch government is considering a general realignment of KLM 
Royal Dutch Airlines’ board of directors in the immediate future in a con- 
tinuing effort to heal the rifts that have developed within the top manage- 
ment structure and the resultant discord among the employes. 

An initial step in this direction would be the anticipated resignation of the 
72-year-old chairman. Dr. Frans den Hollander, as a sequel to the planned 
departure on Jan. 1 of executive vice president and acting general manager 
E. H. Larive after a controversial 12-month tenure in the post. 

Larive. who had tended to support 


rupted contract negotiations with the 
carriers, has resigned rather than accept 
a government-imposed curtailment in 

Lower-level management changes are 
now being made and still more arc ex- 
pected as the government, which con- 
trols 68% of the carrier's stock, and the 
airline attempt to settle the lingering 
internal disputes that recently spurred 
the pilots association to announce that 
it has lost confidence in management 
(AW Nov. 25, p. 41). 

Final impetus behind the move ap- 
parently stemmed from the carrier’s de- 
termination to stand by its plan to trim 
the present force of approximately 700 
pilots to roughly 500 as part of the 
long-planned reorganization of the over- 
all structure of the airline. Larive re- 
portedly had indicated that he would 
cut down on the number of pilot dis- 
missals despite the opposition to any 
such move on the part of the other 
three managing directors. 

A spokesman for the pilots associa- 
tion said last week, however, that there 
is no one particular issue behind its “no 
confidence” vote and that it stems pri- 
marily from a general feeling of unrest 
and disillusionment with the steps be- 
ing taken to reorient KLM to meet its 
needs and possibilities. He added: 

"The flight personnel generally ex- 
pect some sense of direction. . . . We 
have had a reorganization promised but 
very little seems to be happening." 

The no-confidence motion, he said, 
also has the backing of the three other 
KLM unions representing flight person- 
nel-one each for the flight engineers, 
stewards and hostesses— as well as from 
the higher salaried staff association 
drawing its membership from both 
ground and flying personnel. The lat- 
ter group, however, has no negotiating 
rights with the company as such. 

Following the pilots’ denouncement 
the government intervened openly, in- 
structing A. H. C. Gieben, former sec- 
retary general of the Ministry of Trans- 
port and the government's representa- 
tive on the KLM board, to seek some 
means of negotiating a truce within the 
airline's governing body and between 


the management and dissident em- 

A pilot spokesman told Aviation 
Week & Space Technology that 
this had led to some hope on the part 
of the flight personnel that some sta- 
bility might be achieved within the 
corporate structure. He added that, 
with Larive's announced departure, the 
situation remains fluid and there ap- 
pears to be no point in negotiating 
when it is not known whether any 
agreements could or would remain. 

The pilot spokesman said the flight 
personnel plan to maintain a wait-and- 
see attitude, taking no direct action 
until they feel that the management has 
become stable. The group's earlier nego- 
tiations came to an end when the no- 
confidence vote was made public. 

KLM has said that it is willing to re- 
sume negotiations after the pilots indi- 
cate a willingness for such a move. 

Under present planning, Larive will 
not be replaced. Other executive shifts 
have been made quietly, and the top 
echelon now includes Hora Alberda, a 
former banker, as president, John van 



der Wal as deputy president, and Frits 
Besancon as executive vice president. 
Besancon was deputy president under 
former president E. H. van der Beugel, 
who resigned last January when the 
management reorganization began. At 
that time the directorate was trimmed 
from six men to four (AW Jan. 21, p. 
41). Besancon is the only member of 
the present management structure who 
has served the airline in a top position 
for any length of time. 

Larive, who came to KLM at the 
time of van der Beugcl's departure, will 
return to his former post as managing 
director of Shell Tankers, Rotterdam. 

Alberda, in announcing Larive’s 
resignation at KLM headquarters at The 
Hague, said the move had become neces- 
sary since fruitful cooperation within the 
management was no longer possible and 
urgently needed cooperation and unity 
of action had become increasingly diffi- 
cult. He described relations between the 
three remaining managing directors as 

Over-all reorganization of the airline, 
generally following the recommenda- 
tions of McKinsey and Co., Inc., a New 
York management firm called in last 
year after a series of financial reverses, 
apparently still will be carried out to a 
large degree. 

Some spokesmen report that the gov- 
ernment's primary reason behind the de- 
cision leading to Larive’s departure and 
the expected resignation of den Hol- 
lander, stemmed primarily from their 
reported open-door policy of meeting 
with dissident groups within the com- 
pany rather than insisting that they go 
through normal channels. 

Larive reportedly had been offered the 
opportunity of remaining as executive 
vice president of the airline, but only 
if he stepped down from his position as 
acting general manager. 

Den Hollander, as chairman of the 
board, had presided over the manage- 
ment meetings for the first six months 
after van der Beugel’s resignation but 
had no operational authority as such. 
This fall, Alberda took over the task of 
presiding at the management sessions. 

Meanwhile, KLM has concluded 
agreements with the three trade unions 
representing the approximately 9,000 
ground personnel calling for an across- 
the-board 10% raise effective Jan. 1 plus 
a minimum wage of about $28 per week 
for male employes by ape 25. 

The agreement has been interpreted 
by some as evidence of a widening dis- 
pute between the flight and ground 
personnel during the current dash. Such 
a trend is denied, however, by a pilot 
spokesman who says his association took 
no position. 
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SHORTLINES 


► American Society of Travel Agents 
has warned International Air Transport 
Assn, carriers that failure to reach an 
agreement on transatlantic fares has 
forced travel agents to delay promotional 
activities for the forthcoming season, 
which could result in depressed load 

► British West Indian Airways has op- 
ened sales offices in Dallas, to cover the 
southern states region, and in Toronto, 
to cover eastern Canada. 

► Civil Aeronautics Board last week de- 
nied petitions for reconsideration of its 
order disapproving a block space agree- 
ment under which Japan Air Lines 
would lease space on all-cargo jet flights 
operated by Pan American World Air- 
ways between San Francisco and Tokyo. 

► Continental Air Lines flew an esti- 
mated 90 million revenue passenger 
miles in November, a 22% gain over 
the 73.6 million flown in the same 
month last year. 

► De Havilland Aircraft of Canada, 
Ltd. will begin assembly of Douglas DC- 
9 sub-structures, wings, fuselage rear 
section and entire tail assembly in Jan- 
uary at its Toronto plant. Production 
sharing contract with Douglas Aircraft 
Co, will produce an estimated $65 mil- 
lion in revenues for de Havilland. 

► Eastern Air Lines has named two 
advertising agencies to handle its ac- 
counts. Benton & Bowles will handle 
primary advertising, including news- 
papers, radio and television. Gaynor &• 
Ducas will concentrate on direct mail, 
cargo sales, special promotions and new 
projects. 

► Irish International Airlines claims to 
have attained the highest load factor of 
all IATA carriers on the North Atlantic 
in each of the six months between May 
and October. Carrier's eastbound load 
factor in October was 53% and west- 
bound, 77.9%. 

► Panagra will again fly over one ton 
of toys to Panama, Ecuador, Peru, Bo- 
livia, Chile and Argentina from the 
U.S. and distribute them at orphan- 
ages and hospitals. The Panagra toy- 
lift was inaugurated in 1954 and has 
been conducted voluntarily by the air- 
line every year since. 

► United Air Lines carried 1,080,500 
passengers in November, a 9.6% in- 
crease over the same month last year. 
It was the ninth straight month that 
the airline carried over 1 million pas- 
sengers. 


AIRLINE OBSERVER 

► International Air Transport Assn, has reported a 6.1% increase in the 
number of passengers carried across the North Atlantic in scheduled opera- 
tions for the first 10 months of 1963, compared with the same period last 
year. Number of economy passengers carried during the period rose 7.6% 
while first class volume dipped 9.1%. Total seating capacity for the 18 
carriers climbed 12% to depress load factor to 50%. a 2.8% decline from 
the level reached during the first nine months of 1962. First-class load factor 
for the 1963 period was 29.9% and economy load factor was 53.2%. 

► Bilateral air transport agreements will be used by Russia and Red China as 
steps toward expanding trade opportunities, particularly in the Near East 
and Africa. Pakistan's ties with both countries have been strengthened by 
bilateral agreements (AW Oct. 21, p. 43), and Russia has emphasized that 
the Moscow-Karachi air link will serve as a forerunner of Pakistan-Soviet 
collaboration in other areas. Last week, the Russians opened talks with 
Algeria on a bilateral agreement. 

► Federal Aviation Agency is expanding its financial support of the DC-3 
replacement design program to include a detailed economic analysis of the 
chosen design. In addition to the $300,000 that FAA will pay for three 
designs under current requests for proposals, the agency has invited several 
economic consulting firms to enter competitive bids for the study. Budget 
for this purpose will be limited to $100,000, FAA sources said. 

► British Overseas Airways Corp. maintenance department, still smarting 
from charges of excessive costs made by Air Minister Julian Amcry in his 
White Paper on the airline's financial standing (AW Dec. 2, p. 39), last 
week said it is entering another stage in its cost reduction program, started 
in 1957. Chief Engineer Charles Abell said plans now in hand should save 
another $5.6 million annually, and noted in a message to his staff that the 
White Paper "did not do justice to efforts we have made over the last five 

► Civil Aeronautics Board, in a 4-1 vote, denied a Delta Air Lines applica- 
tion to provide single-plane service between Huntsville and Dallas and Los 
Angeles. Delta held that the service was necessary to accommodate person- 
nel participating in space and missile activities, but the Board concluded 
that approval of the application would not contribute to "the development 
of a sound air transportation system." Member Chan Gurney dissented, 
stating he would certificate the carrier “in the interests of our national 
defense and space efforts." 

► British European Airways crew training staff has surrendered to British 
winter weather and moved its entire operation from Stanstcd, Essex, to 
Malta. BEA estimates it can train 29 Vickers Vanguard captains and four 
first officers at Malta by next April; at Stansted, the program would have 
taken until June. 

► Air Transport Assn, board of directors last week authorized formation of a 
committee of airline presidents to study local service problems and develop 
a program for the promotion of local service operations. Committee will 
represent all segments of the air transport industry 1 . At the same time, the 
directors authorized a 9% increase in ATA's 1964 budget and approved a 
$200,000 expenditure for the promotion and advertising of air travel cards. 

► In a major step toward diversification, Frontier Airlines is planning to 
construct a $60-million chain of motels throughout its system. Five-year 
project will begin in February. Motels will be designed according to his- 
toric architecture of various areas served by Frontier. 

► No recommendations on the financing of the U.S. supersonic transport 
arc expected from Eugene Black until about mid-February. Black was 
named by the White House to make a special study of financial problems 
embracing the supersonic transport program (AW Aug. 26, p. 25). 

► French government has authorized Sud Aviation to increase its Caravelle 
production planning from 200 to 225 aircraft. Additional 25 will be type 
10B, powered by Pratt & Whitney JT8D-1 turbofan engines. To date, only 
order for the Caravelle 10B has been placed by Finnair, for six aircraft. 
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This is Lockheed’s first advertisement 
on the supersonic transport. You’ll be 
seeing it this month in the WALL STREET 
JOURNAL and newsweekly magazines. 
Its purpose: to capture the attention of 
the ultimate consumer — the traveling 
public. In artworkand headline wedrama- 
tize speed -the basic airline commodity 
- by showing that the supersonic trans- 
port will outdistance the sun on west- 
bound flights. 

The plane in the artwork looks a bit dat- 
ed, doesn't it? That’s because it's based 
on an actual model we tested in our 
wind tunnel back in 1959. You know, of 
course, that we have been working stead- 
ily for several years to evolve an opti- 
mum configuration. We will submit it in 
January to the government and the air- 
lines as our proposal for the United 
States Supersonic Transport. It’s a good 
deal different from the plane in this 
advertisement. We hope to show it to 
you soon after January 15. 
LOCKHEED-CALIFORNIA COMPANY 




Your shipments move faster, safer 
and on time because of Air France 
personalized service. Here’s why. 
Special "problem" cargo (delicate 
instruments, eggs, livestock etc.) 
gets special stowage, special han- 
dling. Not everyone can do this — 
Air France well-trained personnel 
can. Does your outgoing shipment 
require unusual arrangements for 
its pickup? Or for delivery at its des- 
tination? Tell Air France cargo peo- 
ple. The unusual is the usual for 
them. Bookings and forwardings are 
controlled around the world by one 
of the industry's largest telecommu- 
nications networks. This personal- 
ized control and cargo handling are 

name: Cargomation. Air France Car- 
gomation. It speeds cargo world- 
wide from New York every day by 
jet, 3 times weekly by all-cargo 
Super H. (Jet cargo also from Chi- 
cago, Houston, Los Angeles, Anchor- 
age, Montreal, Mexico City.) See your 
Cargo Agent or Freight Forwarder. 
Or call Air France Cargo. 

AIR FRANCE 



Study Reports ‘Acute Shortage 
Of Experienced Air Controllers 


Geneva— Present "acute shortage of 
qualified air traffic controllers every- 
where,’’ prolonged work periods, poor 
environments and the growing need for 
additional centers in the underdeveloped 
areas of the world are emphasized in a 
report issued here by the United Na- 
tions’ International Labor Organization. 
The report was based on a six-month 
survey of facilities and conditions in the 
Americas, Europe, Africa and the Mid- 
dle and Ear East. 

It warned that the controller is facing 
more problems, despite a slow trend 
towards automation, because of the 
steady traffic growth, increased flying 
speeds, extension of the controlled air- 
space areas and the development of 
further inter-city and inter-terminal heli- 
copter operations. 

Written by Dr. Jacob Schenkman, 
director of research at New York's Inter- 
national Transport Institute, it said in 
part: 

"At the present time there is an acute 
shortage of qualified controllers every- 
where. In the developing countries this 
shortage is particularly serious. Where 
the level of general education would 
normally make it possible to find eligible 
trainees] the basic reason for difficulties 
in recruitment lies very largely in the 
relatively unattractive conditions of em- 
ployment which prevail almost every- 
where in this profession.” 

Report Conclusion 

In conclusion, the report "hoped that 
action will be taken by the [respective 
government] authorities ... to improve 
the general conditions of employment 
for air traffic controllers. . . .’’ 

A meeting to consider recommenda- 
tions for standardization and improve- 
ments in air traffic control operations 
does not appear to be in the immediate 
offing, however. A spokesman for the 
labor organization said there are no 
funds in the 1965 budget requests-due 
to be approved in February-for the con- 
vening of its ad hoc civil aviation com- 
mittee, which last met in 1960. That 
committee normally would consider 
such matters. 

Copies of the report will be distrib- 
uted to the 108 member nations, how- 
ever. If sufficient interest is shown, the 
committee could be convened at a later 
date. 

Hours and conditions of work for the 
controllers vary widely, according to the 
report, with personnel in some countries 
working a 12-hour day without inter- 
ruption. In those areas, the report said 
"reasons given most frequently are the 
shortage of qualified personnel and the 


absence of adequate transport facilities 
at suitable times. It is indicated that in 
some cases the time required for a one- 
way trip from home to work amounts to 
one or one and a half hours." Countries 
that have adopted the 12-hr. work day 
for controllers include Austria, France 
and Malaya. 

The survey also warned that ’’in work 
of this type, shifts of the order of 12 
consecutive hours give cause for anxiety. 
The reorganization of hours of work 
and shift schedules to allow for better 
rest breaks would also appear to be 
called for, especially in the form of 
minimum periods of rest before assum- 

Work Breaks 

On-the-job work breaks appear to be 
far from standard procedure, although 
the controllers, by the nature of their 
jobs, are compelled to work under a 
certain amount of nervous strain. The 
survey reported: 

"In Malaya, controllers work without 
break for nieal or rest during a whole 
day's or night's shift lasting for 12 con- 
secutive hours. The Nigerian govern- 
ment has indicated that ‘it is impossible 
due to the staff situation at present to 
arrange anv break during a watch for 
the air traffic control officer; however, it 
is hoped that when the required estab- 
lishment is obtained, watch supervisors 
will be available as reliefs during 
watches to allow each air traffic control 
officer a break.’ 

“The Australian government has in- 
dicated that no provision is made for 
meal breaks in that country since meals 
are taken on duty during slack periods. 
Informal Arrangements 

"In the many countries where break 
and relief periods during the duty time 
are not officially provided at all, or are 
very brief, amounting in certain cases to 
10 minutes, this shortcoming is being 
overcome through on-the-spot arrange- 
ments between the controllers them- 
selves. Such practices are certainly far 
from satisfactory." 

A controller’s work week ranges from 
a low of 40 to a high of 48 hr. The 
U.S. and Australia have adopted the 
lower figure. In France, the work week 
ranges from 40 to 45 hr. depending 
upon the location of the tower, while 
the United Kingdom has a 42-to-44 hr. 
pattern. The high of 48 hr. per week is 
in force in the Congo (Brazaville) and 
Malaya. 

The report noted that the U.S. Air 
Traffic Control Assn, recommends a 
daily six-hour tour of duty for a weekly 
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TROUBLE TRACKER... 

New magnetic tape viewer lets you actually see recorded signal instantly! 


New palcnted development! Now you can have a 
fast visual check on digital recordings without damaging 
tape. The new Scotch" brand Magnetic Tape Viewer 
makes recorded signal visible instantly. Tells you whether 
a tape is recorded or not. Lets you check placement, 
spacing, and width of tracks. Lets you see pulse definition, 
interblock spacing, dropout areas. Simplifies making cor- 
rective adjustments. 

No chemicals, no tape preparation, and no risk of con- 
taminating tape. Just rub 
viewer to remove any pre- 
vious image, place tape on 

> 

"SCOTCH” Magnetic Viewer No. 600, 



viewing pad with oxide coating up, set viewer on tape, 
tap viewer with finger and watch the image appear. 

Viewer also shows the pattern of recorded sound in 
audible range applications. Even determines whether tools, 
heads, or guides arc magnetized. 


magnetic Products Division 

□ Please send ad. 

□ Please give m< 

BRAND Magneti 


3IY1 


55 



Who says 


All females are supposed to be un- 
predictable. unreliable, and hard to 
handle. 

Here's one that isn't. It's the "better 
half" of Amphenol's new Ultra-Mate* 
connector. 

GO/NO-GO RELIABILITY 

The Ultra-Mate connector is more 
than predictable. You can bet your 
life on it — -which is exactly what 
astronauts do each time they soar 
away from the launch pad. Ultra-Mate 
will mate only if every pin fits snugly 
into every socket. No mis-connection 
intermittencies. 

Ultra-Mate gets its go/no-go reliabil- 
ity from the female half’s hard faced, 
closed entry receptacle. Ultra-Mate is 
the only truly environmental, space 
age connector that combines a hard 
dielectric with front servicing. Any 
stubby-fingered technician can assem- 
ble or disassemble an Ultra-Mate con- 
nector in mere seconds. 

How did we do it? 

Take a close look at the female 
Ultra-Mate. You'll see 55 funnel- 
shaped openings, one for each contact. 
These hard-dielectric entryways guide 
contact-pins smoothly into their 
sockets. Like Figure 1 at the right. If 
pins are bent out of line, the con- 
nector halves just won't mate. 

Now. look a little closer. See those 
tiny slots fanning out of each entry- 
way? These are the secret of Ultra- 
Mate's front release system. 


all females are alike? 


Only the standard removal tool will 
fit into these slots. No wrong-size con- 
tacts. No oversize test prods. Ultra- 
Mate is idiot-proof. And it’s fast. Con- 
tact positions are clearly marked in 
front of the dielectric. 

MIL-C-26500 PERFORMANCE 

For the first time, an environmental 
connector combines tamper-proof 
safety and service features with MIL- 
C-26500 performance. Ultra-Mate also 
meets the requirements of MIL-C- 
38300, a recently issued Air Force 
specification that retains the rigid en- 
vironmental and temperature standards 
of M1L-C-26500, but specifies either a 
hard closed-entry or soft dielectric. It 
also employs, as does MIL-C-26500, 
front removal of contacts and incor- 
porates new reliability requirements 
never included in connector specifi- 
cations to date. 

Here's what you get with a fully 
pressurized Ultra-Mate connector: 

I . Operates continuously, with current 

load, at 200°C ambient. 



Figure 1. Slight misalignment is self-cor- 
reeled by the beveled entry oi the Ultra- 
Mate connector. Bodly bent pins will prevent 
mating until they are replaced. 


2. Undamaged by 50 g's shock. 

3. Withstands thermal shock. 5 cycles 
between -55°C and +260°C. 

4. Carries 1 ,500 volts RMS submerged 
in salt water while pressure is al- 
ternated between sea level and 
75,000-ft. altitude equivalents. 

5. Handles 1,000 volts rms at alti- 
tudes up to 110.000 feet. 

6. Insulation resistance exceeds 5,000 
megohms. 

7. Unaffected by exposure to hydrau- 
lic fluid, lubricating oil, ozone, and 


ULTRA-MATE AVAILABILITY 

You can specify Ultra-Mate con- 
nectors now in all basic sizes refer- 
enced in MIL-C-26500. Bayonet or 
threaded couplings. Any Amphenol 
Sales Engineer can give you the com- 
plete specs and engineering data. Or. 
write to: Dick Hall. Vice-President. 
Marketing. Amphenol. 1830 S. 54th 



activation sleeve (1| which spreads tangs of 
retention clip (2) apart. Tool (3) never di- 
rectly touches clip. 


^flmphEnoi^ 


A DIVISION OF AMPHENOL-BORG ELECTRONICS CORPORATION 






Combat veteran in action 



The Lycoming T53 shaft 
turbine engine has logged 
450,000 hours in tight 


Not even winded. After all 
that time in day-in, day-out com- 
bat, rescue, and reconnaissance 
operations. 

Thai's the T53 for you! The 

only shaft turbine and turboprop 
engine flying counterinsurgency 
missions. And for a good many 
good reasons, too. 

Proven performance where a 
rugged combat vet is called for. 
Where an engine has to ingest 
sand and dust and mud. In hot 
spots like Vietnam. 


spots like this 


Seasoned reliability. Devel- 
oped over 450,000 hours. Relied 
on by all three branches of the 
armed forces. 

Versatility. You name it. Flood 
rescue in Morocco. Surveillance 
in the Pacific. Troop transport 
in SEATO country. Escort duty 
in Vietnam. 

Service. Training teams, serv- 
ice reps, spare parts, and over- 
haul depots for the T53 through- 
out the world. What about TBO? 
It’s up to 1,200 hours! 


Adaptability. The basic T53 
has been designed to serve a wide 
range of aircraft: helicopter, tur- 
boprop, and VTOL.TheT53 is now 
in production at 1 ,100 hp. Growth 
versions now under development. 
The Lycoming name. Depend- 
ability's a good synonym for it. 
Years and years of engineering 
experience go to make the T53 
a rugged, reliable power plant. 

Lycoming 


total of 30 hr. rather than the present 
eight-hour day because "the constant 
exposure of the controller to the con- 
ditions prevailing in complex high-den- 
sity facilities has created a safety 
problem and . . . this fact is reflected 
in the critical physical and mental im- 
pact on the controller and the mount- 
ing tensions and pressures that have 
been building up in these facilities." 
the report said. 

Another subject under dispute is the 
time a controller should spend moni- 
toring radar. In some countries, this is 
restricted to two hours without inter- 
ruption. but in others, the report said, 
controllers spend a full day before the 
radar screen without a break despite 
the nervous and visual strains involved. 
It added: 

“Considerable concern has been ex- 
pressed that, with the extension of radar 
control, the practice of prolonged work 
at radar screens, which is now excep- 
tional, will become the rule, with ad- 
verse effects on the health of controllers 
and consequently on standards of safety 
in air navigation. " 


Ansett-ANA Buying 
S-61N to Serve Island 

New York— Sikorsky S-61N helicopter 
is being purchased by Ansett-ANA for 
tourist sendee between Australia’s 
Queensland coast and Hayman Island, 
a resort site, which is located on the 
Barrier Reef. 

Ansett-ANA has made a deposit to- 
ward the full purchase price of S900,- 
000, which includes spare parts. De- 
livery of the helicopter is scheduled 
next May, with service to begin in 
June. The 27-passenger aircraft's hull 
is scaled to provide an emergency water 
landing capability. 

Ansett-ANA is part of an organiza- 
tion which owns several hotels on 
Hayman. 

The airline has provided air sendee to 
it from Australia for several years, using 
amphibious fixed-wing aircraft. 

The carrier is also expected to ask 
the Australian government soon for 
authorization to purchase a third Boe- 
ing 727. 

It will cite a 12% increase in do- 
mestic passenger volumes this year as 
basis for buying the jet. 

Tire government, however, is inter- 
ested in maintaining an equal competi- 
tive relationship between Ansett-ANA 
and the country's other domestic car- 
rier, Trans Australian Airlines. Both 
carriers currently have two 727s on 
order, and Ansett-ANA’s request for a 
third, officials said, may possibly be 
denied unless Trans Australia has equal 
need for a third jet. 



customer satisfaction with 


Commercial jet transports must have perfect installation of 
fastening components for airline satisfaction. 

Limited tool accessibility for bucking solid rivets often 
causes tipped heads and scuffing of the surface on interior 
door panels and similar components. 

Aircraft manufacturers have discovered that Cherrylock 
Rivets, installed from one side of the work by one man 
result in perfect rivet setting, savings in installed cost, re- 
work time and customer good will. 

Try Cherrylock Rivets for your most difficult applica- 
tions. We can probably solve your problem. 

For technical information on Cherrylock Rivets, write Cherry 
Rivet Division, Townsend Company, Box 2157N, Santa 
Ana, California. 


Cherry Rivet Division 

Santa Ana, Calif. 
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Five-Month Test of Gemini Paraglider 


By C. M. Plattner 

Los Angeles— An intensive five-month flight test program of full-scale pro- 
totype Gemini paraglider recovery system will begin this month at Edwards 
AFB. 

The test program, including pilot-controlled vehicles used to evaluate land- 
ing techniques, is intended to pave the way for development of an operational 
paraglider system for eventual use in Project Gemini. 


The test program, which will be con- 
ducted by North American Aviation's 
Space and Information Systems Div. 
has been split into two phases involving 
two types of vehicles. One, a tow test 
vehicle incorporating a complete para- 
glider control system, will be pilot- 
controlled during glide and landing. It 
will be towed to altitude by a helicop- 
ter and released. 

The other type, an unmanned full 
scale test vehicle, will be used to check 
paraglider deployment after being air- 
dropped from a cargo aircraft. Two 
tow test vehicles and two full scale test 
vehicles are being manufactured by 
North American ror delivery to Ed- 
wards for use in the test program. 

The recent award of a S20-million 
definitive contract from the National 
Aeronautics and Space Administration's 
Manned Spacecraft Center to under- 
write the development and test program 
reflects a confidence and determination 
within NASA that a workable paraglider 
recovery system can eventually be de- 
veloped for Gemini. 

At what point a paraglider will be 
used in the current 12-vehicle Gemini 
program is still uncertain (AW Oct. 21, 
p. 29) but the outcome of the test pro- 
gram at Edwards is expected to estab- 


lish a realistic estimate of when a pro- 
duction system can be developed and 
qualified. With good success in the pro- 
totype program, a production paraglider 
probably could be available by the fall 
of 1965. 

A parallel recovery system employing 
a single parachute for water landings is 
under development bv Northrop-Ven- 
tura (AW Sept. 16, p! 69) and will be 
used on the first Gemini shots, North- 
rop now has a contract to provide five 
recovery systems which could be used 
to recover vehicles two through six. 

The advantage of a paraglider system 
for Gemini is that recovery after re- 
entry may be accomplished on land— 
at a suitable airfield within the landing 
footprint. 

In the tow vehicle test program, the 
vehicle will be taken to 12,000 ft. MSL 
by a Vcrtol CH-46A and piloted to a 
landing. The tow vehicle resembles a 
Gemini spacecraft in outward configura- 
tion, but has large, flush, twin-plexiglass 
canopies and wheel rather than skid- 
type landing gear. The interior also 
matches Gemini, but only instruments 
required for testing the paraglider will 
be installed. 

During gliding flight, the paraglider 


wing system will only provide pitch and 
roll control, by lengthening or shorten- 
ing the suspension cables. The nose 
cable length remains fixed. Suspension 
is provided by the nose cable and two 
integral cables, wrapped around a winch 
near the midpoint with the four ends 
attached to the wing. The longitudinal 
control cable is attached to a keel cate- 
nary curtain; the roll control cable is at- 
tached to two boom catenary curtains. 

Nose-down longitudinal attitude is 
controlled by reeling out the aft pitch 
cable and shortening the diagonal pitch 
cable. Displacement of the cables, in 
effect, changes the relative position of 
the vehicle and the sail by translating 
the sail aft along a parabolic arc. 

Consequently, the center of gravity 
is moved forward and the wing assumes 
a more nose-down attitude. This re- 
sults in increased velocity and sink rate 
after the wing is stabilized in its new 
position at a smaller angle of incidence 
—which is the angle between the center 
line of the vehicle and the keel line of 
the wing. 

Pitch up is accomplished by shorten- 
ing the aft pitch cable to position the 
vehicle more toward the rear, relative to 
the wing, and at an increased angle of 
incidence. The total pitch range in 
terms of angle of attack is from 20 to 50 
deg. with a leveling off in lifting effi- 
ciency at angles greater than 40 deg. At 
about 16 deg. angle of attack the sail 
becomes partially unfilled and at even 
lower angles, sail flutter occurs. 

The tow test vehicle is rolled in 
much the same manner, by changing 
the relative position of the wing along 
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APEX SUBASSEMBLY SECTION OF WING frame (above, left). Wing sccb'on is put into autoclave (above, right) for curing process 

Paves Way for Operational Development 


a parabolic arc perpendicular to the line 
or flight. Angles of bank up to 30 deg. 
or greater arc possible, but bank angles 
of 20 deg. will probably be adequate 
for most maneuvers. A turning radius 
of roughly 500 ft. is hoped for in pres- 
ent flight profiles. 

Although there is no means of con- 
trolling yaw, it is not expected that this 
will be a problem. Previous tests have 
indicated that yaw motion will be small 
with directional stability supplied by 
the conical sail lobes. 

During the helicopter-towed takeoff 
with the fully-inflated paraglider, ballast 
will be attached to the aft end of the 
keel to insure proper angle of attack 
during the first part of the takeoff roll. 
After the wing is stabilized, the ballast 
will be jettisoned. This technique was 
developed in the half-scale tow tests at 
Edwards last summer. 

For the first part of the takeoff run, 
suspension lines are snubbed up so that 
the wing rides atop the vehicle. Release 
of the snubbing straps deploys the wing 
at 20 to 25 kt. Ballast is released a 
short time later. Liftoff in a trimmed 
maximum L/D condition will be 
about 50 kt. after 1,000 ft. of ground 
roll. Tow to altitude will be at 45 kt. 

Subsequent glide speed after release 
at 12,000 ft. will be from 40 to 60 kt. 

IAS. During gliding flight, the tow 
test vehicle is expected to be no more 
difficult to control than a conventional 
jet aircraft. Nominal control response 
rate is expected to be on the order of 
0.5 sec. from movement of the sidearm 
control stick through repositioning of 
the wing. The pneumatically-driven v 
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DATA PROCESSING SYSTEMS FOR SPACE 

Advanced STL digital telemetry units, decoders, and command 
distribution assemblies are now being used on NASA’s OGO and 
Pioneer, and the Air Force's Nuclear Test Detection spacecraft, STL 
hardware and experience with on-board data processing equipment 
is being applied in the development of new systems which will per- 
form checkout and maintenance functions in space. This advanced 
technology requires circuit designers, logic designers, and digital 
systems engineers. For Southern California or Cape Canaveral oppor- 
tunities, write Professional Placement, One Space Park, Dept. A-12, 
Redondo Beach, California, or P.O. Box 4277, Patrick AFB, Florida. 
STL is an equal opportunity employer. 

TRW space TECHNOLOGY LABORATORIES 

THOMPSON RAMO WOOLDRIDGE INC. 


winches will reel the cable' at a rate of 

The flight control system is a propor- 
tional type, yielding control cable dis- 
placements corresponding to amount 
of movement of the sidearm controller. 
Signal from the sidearm control stick is 
transmitted electrically to the nitrogen 
gas motors which drive the winches. 
Both rate of rotation of the winch and 
actual displacement are monitored and 
fed back into the system to neutralize 
input signals. 

Most difficult portion of the manned 
paraglider operation will be the final 
approach and landing. With a maxi- 
mum over-all L/D of roughly 34, land- 
ing the vehicle is expected to approxi- 
mate in difficulty a flameout landing in 
a high performance, swept-wing jet air- 
craft. Such a landing requires extensive 
pilot training so there is a minimum 
sink rate. 

Increase Airspeed 

If a flare technique is used, starting 
too high can result in mushing in with 
a high sink rate when increasing angles 
of attack yield more drag than Tift. 
Flaring too low could also result in a 
high sink rate at touchdown because 
available lift may not be sufficient to 
counteract the high sink rate. 

One projected paraglider landing tech- 
nique. refined in analog simulator stud- 
ies, would be to increase airspeed prior 
to flaring by diving the vehicle. The 
pilot would commence a pre-flare glide 
at approximately 400 ft. or above and 
increase airspeed by 55 to 60 kt. The 
paraglider would be pre-trimmed to the 
optimum angle of attack desired for 
flare. Forward stick pressure applied 
during the pre-flare glide would hold the 
higher airspeed. 

Slow Sink Rate 

At a nominal flare altitude of 50 to 
100 ft., the stick would be neutralized 
to the pre-trimmed position to slow the 
sink rate from between 25 to 30 fps., 
to less than 10 fps. at touchdown. The 

E ilot would continue to pull the stick 
ack, increasing the angle of attack 
until touchdown at 40 to 45 kt. 

Approaching the flare at airspeeds 
close to 60 kt. gives the greatest possible 
flare-initiation altitude band, allowing 
more room for error in altitude judg- 
ment. The actual landing technique 
employed will be determined by the 
pilots during the flight test program. 

Although the maximum L./D ratio 
of the wing itself is around 41, the 
over-all glide ratio drops to a maximum 
of 31 when the tow test vehicle is slung 
underneath. Formerly, the maximum 
L/D ratio of the wing was approxi- 
mately 31 but this was increased by flat- 
tening the sail lobes (AW July 22, p, 
189) to make the paraglider easier to 
land. In gliding flight at an L/D of 


31, the angle of attack is approximately 
55 deg. at an indicated airspeed of 50 
kt. with a sink rate of 21 to 23 fps. 

The tow test vehicle, which will be 
flown initially by North American test 
pilots, is the first full-scale vehicle in 
the Gemini paraglider development pro- 
gram to be pilot controlled. Additional 
features of the tow test vehicle include: 
• Rocket-assisted Weber ejection seat 
which may be fired through the canopy. 
If an ejection situation arises, the wing 
will be cut loose by actuating cable cut- 
ters which will slice through the five 
suspension cables and the emergency air 
supply hose, which replenishes the wing 


m event of a leak. This will allow the 
wing to drop back out of the line of 
fire of the scat. The pilot may also exit 
the tow test vehicle by climbing over 
the side after opening the canopy. 

• F.lectrical system. Two nickel-cad- 
mium batteries are used for primary and 
secondary power sources. Through a 
secondary bus, the backup battery can 
be put on the line to power equipment 
essential for safe flight if the primary 
system malfunctions. Two 115 v.a.c. 
inverters provide the necessary alternat- 
ing current. 

• Pneumatic system. Dry nitrogen is 
used to supply the winch control motors 



FABROID' 

Sills another 
bearing need. . . 



with Self-Lubricating 
Cartridge Bearings. 


Problem: The need for a bearing built to close dimensional 
tolerances, capable of handling heavy loads at high and low 
temperatures and requiring no maintenance. 

Solution: Fabroid’s new self-lubricating Cartridge Bearings 
are designed with a minimum number of parts and built to close 
dimensional tolerances. Self-lubricating, they are exceptionally 
useful for myriads of modern bearing applications. Fabroid Cart- 
ridge Bearings have been made from many space-age metals plus 
aluminum and SAE steel alloys. Built to withstand heavy loads 
in temperatures ranging from —320°? to 4-550°F, this new Fab- 
roid product is a bearing of exceptional strength and versatility. 




sell-lubricating bearings, wrU 
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EVERYTHING 

UNDER 

CONTROL 


Hamilton Standard’s development of air inlet controls for high Mach 
aircraft like the F-lll is based on years of experience acquired in 
design and production of more than 35,000 hydromechanical main and 
afterburner fuel controls for turbine engines. 

Air inlet control systems developed by Hamilton Standard auto- 
matically position bypass doors and vary inlet duct geometry to provide 
maximum practical pressure recovery with minimum drag losses. 
Pneumatic-mechanical pressure-sensing and computing devices, along 
with high-performance valving, combine to achieve dramatic state-of- 
the-art improvement in pressure-ratio sensing. 

Diversified experience in hydraulics, pneumatics, mechanics, elec- 
tronics, and packaging gives Hamilton Standard fuel and air inlet 
controls a built-in reliability bonus unmatched in the industry. 

Hamilton 
Standard 
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To show the whole range 
we’d need more than 
two hundred pictures 

And each one, as do these twelve, 
would show a different kind of 
electronics research or production 
by General Dynamics. Of our 
thirteen operational units, nine 
are actively engaged in advanced 
phases of electronics, to make 
General Dynamics a key 
producer for defense, industry 
and space— and a major factor 





on target with tomorrow's ASW power. Target: To win industry-wide U.S. Navy competition for the 
design and development of a regenerative turboprop engine. Award won, contract signed. Major reasons: 
Highly successful experience with T56 turboprop engines that has brought Allison world leadership in 
this technology; plus ten years’ component development on the regenerative cycle using both fixed and 
rotary types of regenerators. A significant advance in the state of the art, the T78 greatly extends capa- 
bility and long-time usefulness of turboprops in present and future ASW, AEW and transport planes. 
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18,000 ft., where the wing cables will 
be severed on radio command. The wing, 
hopefully, will return to earth in a 
glide. A parachute stowed in the side 
of the full-scale test vehicle wall be de- 
ployed to recover the vehicle. 

The full-scale test vehicle will land 
on a crushable aluminum honeycomb 
bumper installed in the side of the 
vehicle. The honeycomb section actu- 
ally replaces a vertical slice of the lower 
portion of the vehicle so that the out- 
ward appearance of the full-scale test 
vehicle is the same as the Gemini 
spacecraft. An outer covering of plastic 
reinforced with glass fiber covers the 
honeycomb. 

A key area in development of the 
paraglider recovery system for Gemini 
has been the means of reliably deploy- 
ing the flexible wing. The feasibility of 
using a flexible Rogallo-typc wing to 
recover space hardware rests to a great 
extent on the reliability with which it 
can be deployed, because weight con- 
siderations rule out backup systems. 

The projected full-scale test vehicle 
deployment sequence following stabili- 
zation of the vehicle and unfurling of 
its paraglider wing will run as follows: 

• Inflation begins with all points still 
attached to the full-scale test vehicle. 
Nitrogen gas is fed to the wing support 
members through an apex fitting. With 
all extremal points still attached, the 
wing looks like an inverted pyramid. 

• The twin booms— restrained now only 
by the roll cables— are then released to 
be followed shortly by the release of the 
keel as pressurization is completed. 
Total time required to pressurize to the 
maximum of approximately 12 psig. is 
expected to be 22 sec. As the keel 
straightens, the vehicle begins to pitch 
forward toward a nose-down attitude. 
With the aft keel section straightened, 
there is only one bend remaining in the 
booms and keel— just forward of the 
diagonal pitch cable attachment. Nylon 
eoreless cord bungees located between 
the steel cables and the wing absorb in- 
itial opening shocks. 

• Apex is released and the forward ca- 
ble is reeled out. As this cable is length- 
ened. the wing straightens. As the an- 
gle of incidence increases, the paraglider 
begins to pull out of its nose-down atti- 
tude and eventually it assumes a 
trimmed glide. After the forward cable 
has been winched out, it remains fixed. 

Full-scale construction is similar 
to that of the tow test vehicle. Basic 
difference between the two vehicles is 
that the full-scale test vehicle is un- 
manned and cannot be maneuvered. 
Data will be gathered by telemetry and 
on-board cameras just as with the tow 
test vehicle. For regular full-scale test 
vehicle operations, radio commands will 
be transmitted by ground-based units. 
The C-l 30, however, can act as a backup 
in case of failure of the ground unit. 


Both the full-scale test vehicle and 
tow test vehicle programs should be fin- 
ished sometime in May, 1964, barring 
unforeseen difficulties. Primary reason 
for running two parallel programs is so 
that problems requiring vehicle modifi- 
cation will not restrict testing in non- 

It is felt that by breaking the testing 
program into two parts, one of the ma- 
jor difficulties encountered in the para- 
glider development program-obtaining 
operational test data— will be overcome 
(AW July 22, p. 62; Jan. 28, p. 55). 

The next logical step in the Gemini 
paraglider program following the Ed- 
wards tests would be construction of a 


manned test vehicle for both paraglider 
deployment qualification and landings. 
Such a vehicle could be a modified 
Gemini boilerplate spacecraft. The tow 
test vehicle could also be used as a 
trainer for astronauts in a follow-on pro- 
gram. 

Weight considerations in developing 
the paraglider have required that it be 
made of the lightest possible material. 
For this reason, two special high- 
strength, low-weight fabrics have been 
developed. Target weight for the Gem- 
ini wing is slightly greater than 500 lb., 
roughly four times the weight of the 
parachute recovery system. 



BRINGS YOU 


AND NOW MILLER 

PROGRAMMED 


With the ESR-150 welder, you 
can produce — and reproduce — 
accurate d-c TIG weldments 
every time. Precision-engineered, 
the ESR-150 stabilizes current 
output and provides input- 
voltage compensation — 
automatically. Problems usually 
caused by fixture run-out, arc- 
length changes and other such 
variables are eliminated. You 
pre program a complete sequence 
of weld currents and weld-time 
requirements in the range of 
2 to 150 amperes. 


Uniquely versatile, the ESR-150 
lets you weld standard or exotic 
materials in extremely thin 
sections ( 0 . 002 "), and then, 
with the same power supply, 
switch to heavy-gauge metals 
quickly and conveniently. 


Component adaptations to meet 
unusual demands are available, 
if you need them, at small 
additional cost. 
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We’ll soon be making lunar landings possible, too. 


Instead of landing on a carrier, it could just as easily be a touchdown on the moon. At Bendix 
there is a complete new measure of reliability and performance. When you deal with Bendix, 
you buy more than a mere product. You are receiving the experience of highly trained 
engineers and technicians, the backup of a field service support team, and the proven 
reliability of all the Bendix products. Let us show you what we can do to solve your landing 
gear problem. Write to our Airframe Equipment Sales Manager, South Bend 20, Indiana. 




Bendix Products Aerospace Division 




C00LIN6 PROBLEMS 
HAVE CHAN6ED, TOOI 




Factors like high performance and compact size are now vital. 
And blowers today must be quiet . , . long service life is critical. ■ 
That's why Electro Dynamic's exclusive line of vaneaxial blowers, 
utilizing unique slotted blade or mixed flow impellers, are being 
specified by so many design engineers in the defense products 
industry. ■ In extensive service on board nuclear submarines, 
aircraft, aerospace support and defense vehicular systems, 
these blowers have demonstrated their reliability and quality. ■ 
Pre-tooled slotted blade or mixed flow impellers are integrated 
quickly with customized casing and drive arrangements - or 
specially designed units— to best suit your system specifications. 
■ So if you're faced with equipment heat exchange problems 
where the solution depends upon performance, size and reli- 
ability of hardware, contact General Dynamics/ Electro Dynamic, 
150 Avenel Street, Section B , Avenel, New Jersey. Phone: 
Area Code 201, 636-9100. 
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stabilized Dacron fiber. Neoprene is 
used to coat the material. The two fab- 
rics, called Type 1 and Type 2 weigh 
respectively 9 and 12 oz. per sq. yard. 
Both fabrics have a maximum elonga- 
tion of less than 25%. 

For the wing to perform efficiently 
in flight, the boom and keel sections of 
the paraglider must be rigid. Serious 
stability problems arise when one or an- 
other of the cables goes slack. There- 
fore the booms and keel are fabricated 
largely from the heavier Type 2 mate- 
rial while the spreader bars are made 
mainly with Type 1 material to save 

The basic wing framework is made 
up of six subsections— an apex, two 
booms, a keel and two spreader bars. 
The subsections are fabricated on metal 
mandrels by first placing a layer of 
bleeder cloth on the mandrels and then 
laying up the uncured fabric over the 
bleeder cloth. Another layer of bleeder 
cloth is then placed over the wing ma- 
terial. The coarsc-weavc bleeder cloth 
allows gas to escape during curing and 
also presents the vulcanized subsection 
from sticking to the aluminum mandrel. 

The mandrels then are bagged and 
placed in an autoclave where a vacuum 
is drawn inside the bag. Curing is at 
75 psig. and HOF. Seven circumferen- 
tial bonds are required to weld the sub- 
sections into a paraglider. The materials 
currently in use will perform up to 
specifications over a —50 to +140F 
temperature range. 

For a Gemini paraglider wing, how- 
ever, a different coating than neoprene 
would have to be developed to reduce 
the temperature tolerance to around 
— 65F. 

The sail is made of Fortrell, a com- 
mercial Dacron product. 

The total area of the sail measures 
approximately 600 sq. ft. 


Nike-Cajuns Measure 
Lowest Temperatures 

Washington— Lowest temperatures 

ever recorded in the atmosphere were 
measured bv sounding rockets launched 
from Kronogard, Sweden, in the pres- 
ence of noctilucent clouds last summer. 

University of Stockholm scientists 
and the National Aeronautics and Space 
Administration announced recently that 
temperatures as low as — 145C were 
measured in Nike-Cajun flights at alti- 
tudes of about 50 mi. when noctilucent 
clouds were present. Lowest tem- 
peratures recorded when the clouds were 
not present was about — 120C. The 
findings support earlier conclusions that 
noctilucent or phosphorescent clouds 
are made up of ice-coated particles. 

The U. S.-Swedish rocket flights also 
recorded swiftly-changing winds at high 
altitudes. 
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ELDO Third-Stage Model Test Scheduled 


By Warren C. Wctmore 

Bremen, Gcmiany— Entwicklungsring 
Nord is cutting metal for the vibration 
test model of the European Launcher 
Development Organization (ELDO) 
booster third stage in preparation for a 
series of trials on the composite Anglo- 
Franco-Gennan vehicle. 

Tests will begin, around the end of 
January at the Hawker-Siddclcy facility 
in Hatfield, England, and will involve 
use of a dummy engine and simulated 
propellants in the German-made third 

Two other versions of the composite 
booster, bearing the designations F-2 
and F-3, are also slated for ground tests 
next year. Following closely will be 
the flight tests of vehicles F-4, F-5 and 
F-6 in 1965 and early 1966, using live 
British Blue Streak first stages and 
dummy upper stages. 

All-live launches of the F-7. F-8 and 
F-9 vehicles arc scheduled for the period 


1966-67. These shots will carry the test 
satellites now under development by 
Italy as her contribution to ELDO. A 
back-up vehicle, the F-10, will be pro- 
vided m case of a failure among the 
previous three. Site of all flight tests 
will be the Woomera. Australia, missile 
range (AW Dec. 9, p. 66). 

The German third stage has the same 
diameter as the French-built second 
stage-6.58 ft,-thereby minimizing 
Entwicklungsring Nord's (ERNO) aero- 
dynamic considerations. 

Over-all length from the satellite 
mating ring to the main engine exit 
plane is 11.2 ft. 

For high-orbit missions, the ignition 
weight of the third stage will be about 
7,700 lb., including a 440-lb. payload. 
Maximum payload for low earth orbits 
is 2,650 lb. Basic empty weight of the 
third stage will be between 1,100 and 
1,450 lb., depending on the degree of 
refinement that ERNO engineers can 
ultimately achieve. 


Originally, Germany wished to use an 
advanced, high-energy cryogenic propel- 
lant combination— liquid oxygen/liquid 
hydrogen or liquid fluorine/Tiquid hy- 
drogen— which would have resulted in 
an appreciable improvement in the 
over-all performance of the composite 
vehicle (AW Jan. 7, p. 27). However, 
due to the uncertainties surrounding 
these combinations and the time that 
would have been required to dispel 
them in relation to the timc.scale of the 
program— the British first stage had been 
completed and the French were well 
along in their work on the second-thc 
decision was made to go with conven- 
tional propellants in the ELDO initial 
program. 

The exotic fuels were relegated to 
its future program (AW Sept. 30, p. 
58). 

Aerozine 50 fuel-a blend of 50% 
UDMH and 50% hydrazine-oxidized 
by nitrogen tetroxide, is the hypergolic 
combination finally chosen. This saved 
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SEND FOR 
YOUR COPY OF 
THIS SWITCH 
CATALOG NOW! 

STANDARD • CUSTOM 
PRECISION SWITCHES 

Specifications, drawings, dimensions, 
characteristics of Hermetically Sealed 

Switches, Switch Assemblies and 
Actuators for Military, Industrial and 
Commercial applications. 



HAYDON SWITCH 

fi INSTRUMENT INC 



1500 MERIDEN ROAD, 
WATERBURY, CONN. 



weight by obviating an ignition system 
and, in addition, is storable for long 
periods of time. Specific impulse is 
approximately 285 see. 

The main engine will develop about 
4,980 lb. of thrust, yielding an initial 
acceleration of 0.65g. Propellants arc 
pressure-fed to the engine bv helium 
contained at 300 atmospheres in glass- 
fiber-filament-wound bottles designed 
by Boelkow in consultation with Rock- 
ctdvne Div. of North American Avia- 

An uncoolcd experimental version of 
the main engine has been undergoing 
optimization tests at the German Aero- 
space Research Institute (DEL) facility 
at Traucn. Geometry of the conven- 
tional cylindrical combustion chamber, 
which is not vet fixed, is varied by use 
of graphite inserts. A regeneratively- 
coolcd version has been built and is also 
on the test stands. 

In its final form, the powcrplant will 
be cooled as far as the ring on its bell 
nozzle, although it is undecided as yet 
whether one or both of the propellants 
will be used as the coolant. 

At present, the combustion chamber, 
injector head and throat are made of 
steel, but ERNO would like to employ 
aluminum from a standpoint of weight 
saving, with perhaps a titanium-allov 
insert in the throat. Uncooled nozzle 
skirt is titanium strengthened by three 
rings circumferentially welded at equal 
intervals along the thrust axis. 

Expansion ratio (P eP .) for the engine 
is 1,000, which, with the design cham- 
ber pressure of 128 psi., gives an exit 
plane pressure of 0.128 psi. Thus, ideal 
expansion occurs at about 106,000 ft., 
at which altitude the engine will never 
be operated. Engine and vacuum tests 
for the stage will be conducted at Bocl- 
kow's test facilities at Lampoldshauscn 
and Ottobrunn. 

Propellant injector head uses imping- 
ing-stream mixing. Two-position delay 
valves on both oxidizer and fuel lines 
pcmiit injection of a small amount of 
the propellants to obtain the spon- 
taneous ignition flame, after which they 
open completely for full thrust. 

No throttling capability is provided 
for the main engine. Propellant con- 
sumption is time-controlled — burning 
time is 6 to 7 inin.— and hence there are 
no level sensors in the propellant tank. 

Thrust-vector control is obtained by 
gimbal-mounting the main engine. 
Maximum excursion is 4 deg. in any 
direction. 

Two gimbaled vernier engines, each 
generating 110 lb. of thrust, supply roll 
control as well as additional moments 
in the pitch and yaw planes. Maximum 
excursion of these engines is ±40 deg. 
in pitch and 80 deg. in yaw, using 
junkers hydraulic actuators. 

Vernier thrust is a compromise with 
the 35-lb. rating the British wanted to 
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Ultimate weight/ strength ratio... Maximum blind side bearing... 
Minimum blind side protrusion . . . Complete range of grips . . . Unlimited 
freedom of application... Dependable hole-fill... 

These are the Benchmarks tor reliability in both design and application. 

By specification comparison (see graphs), the HUCK CKL, diameter 
for diameter, is the highest strength fastener in its class! The bulbed 
blind head gives maximum bearing in all sheet applications including 
thin, double-dimple. 

The mechanically locked components of the CKL cannot loosen. Com- 
plete positive hole-fill is accomplished within the broad hole tolerances. 
And, installed CKL Fasteners are completely and positively inspectable 
from the driven side. 

16 years of reliable, trouble-free service has made the HUCK CKL 
the true "Benchmark" for the industry. No other fastener in its class 
approaches its single high standards. 

Let’s get together to solve your loosener* problems. Write, wire or 


Huck Fastening System ■ 
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We could build his trainer by applying all of our experience 
on submarine and aircraft trainers, space suits, digital 
computers, life science projects and optical displays. We 
have built trainers that take submariners down deep, 
through every undersea maneuver and hazard imaginable, 
miles from the nearest salt water. We wrote the specifica- 
tions for the F-105 trainer. Pilots fly it at 50,000 feet and 
1400 miles per hour, in a quiet little room. And for years 
we've been researching the problems related to space 
trainers such as those that will be needed for nasa’s moon 
shot and other space voyages. The men who design these 
trainers first project themselves into the vehicle, in the 


alien environment, and anticipate every conceivable hazard. 
Then they make a mathematical model of the vehicle and 
its mission. They program logic circuits for every event in- 
cluding errors and breakdowns— every sight, sound, touch 
and smell-the crew might encounter. They build a working 
duplicate of the control center, complete. And finally they 
add a console where an instructor can put the crewmen 
through the journey over and over again until every single 
detail of it becomes routine. When it comes to training peo- 
ple for survival in hostile environments, Republic knows its 
business. Even though all our experience so far happens 
to be with Earthmen. republic aviation corporation 


We could train a Martian to orbit the earth, land 
a complicated vehicle, make scientific observations 
and get back to Mars to tell about it. 



effect a lj-lu. powered transfer to the 
8-lir. period orbit. Smaller engines 
would also pennit a more precise orbital 
injection velocity, but present insur- 
mountable cooling problems during long 

Bunting time for the verniers, as 
things stand now, is about 20 min., and 
chamber pressure is 76 psi. 

Parallel development of a 66-lb. 
thrust vernier is also under way at Boel- 
kow. This smaller engine may be used 
if successful. 


Strong Ring' 

Load-bearing structure features exten- 
sive use of titanium at critical points. 
Stringers are of 6061-T4 aluminum al- 
loy tubes in two sizes. The 1.97-in. 
O.D. stringers are used for primary con- 
nection of the engine mounting bracket 
below and the satellite mating ring 
above to the foot-wide titanium ‘Strong 
ring”— the nucleus of the structure 
through which all forces pass— located at 
the equator of the spherical propellant 
tank. The smaller. 1.19-in. O.D. string- 
ers serve as cross-bracing for the engine 
bracket and support for the two helium 
bottles. 

Upper framework is formed of 1 6 of 
the large stringers welded into four 
M-shaped structures and bolted at equal 
intervals to the strong ring. These units 
arc canted inward and welded at the 
top to the satellite mating ring. Avion- 
ics packages for control and instrumen- 
tation are mounted between the vertical 
bars of the M frames. 

Lower Structure 

Bolted at 90-deg. intervals around the 
strong ring are the vertices of the four 
invcrted-V units comprising the primary 
lower structure. Bottoms of each are 
welded to the four main weld flanges 
on the engine bracket. 

Interstitial structure of the smaller- 
diameter tubing for cross-bracing and 
support is also in V-form. Four of these 
units, each with a truncated leg, have 
their vertices bolted to the string ring 
at even intervals between those of the 
primary units. The longer leg is welded 
to a main weld flange on the engine 
bracket and the shorter to the flange on 
the appropriate side of the helium bottle 
bracket. Another two such units are 
bolted 180 deg. apart to the strong ring 
and the vertex of the adjacent primary 
inverted V with their legs straddling the 
helium bottles and welded to the 
bracket weld flanges. The final four 
units connect the main weld flanges, 
those on the helium bottle brackets and 
the flanges on either side of the vernier 
rockets at the extremities of the engine 
mounting bracket. 

The two collar brackets for accom- 
modating the helium bottles are similar 
in concept to the egg containers in a 
refrigerator door— the bottles nestle to 


The Tex Test 


Q How fast is fast enough for your oscillographs? 

□ 200'/min? □ More than 200'/min? □ Less? 

Q How fast is fast enough when record needs processing? 

□ 475' of record every 3 min? □ More? □ Less? 
Q How clean is clean enough for your kinds of data reading? 

□ Legible? □ Very legible? □ Special? 

WRITE YOUR NAME AND ADDRESS HERE AND MAIL TO US 


Kodak people who work exclusively on recording problems will 
gladly offer suggestions if you feel you'd like improvement. For 
faster service, phone all to the man who answers at Code 716 
LO 2-6000, Ext. 3257. Photorecording Methods Division, 
Eastman Kodak Company, Rochester, N.Y. 14650 


Kodak 



about 40% of their length, and prob- 
ably will be bonded in place. Further 
rigidity of this mounting is obtained by 
the two holes on one side of the collar 
brackets, through which pass the legs of 
the adjacent primary inverted-V unit. 

Sinusoidally-corrugated shell is fabri- 
cated of 0.005-tn. titanium above the 
strong ring, to which it is affixed by con- 
tinuous spot welding. Two-piece steel 


skirt below the ring will be jettisoned 
shortly after third stage separation. In 
addition, there is a mid-shell over the 
strong ring. 

Spherical propellant tank is elastically 
suspended from the strong ring by 
means of an overlapping pattern of ti- 
tanium bands, each folded over in the 
middle to form a V. Vertex is pre- 
stressed and bonded to the tank and the 
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ends are spot-welded to the strong ring. 

Material of the 5.97-ft.-dia. tank is 
0.032-in. titanium allov containing 
13% vanadium, 11% chromium and 
3% aluminum. Upper portion of the 
tank, which holds the Aerozine 30 fuel, 
is separated from the nitrogen tetroxide 
in the lower part by a concave dia- 
phragm dimpled at the central outlet. 
Volumes of the upper and lower tanks 
arc 48 and 46.5 cu. ft., respectively. 
Thus at full capacity the divided tank 
will hold 2,630 lb. of Aerozine 50 and 
4,040 lb. of N-O. at 85F. Helium ullage 
pressure in the bank is nominally 20 at- 
mospheres. 

Upper and lower hemispheres for the 
tank arc explosively formed, using ac- 
tual explosives, and then conventionally 
welded together after the diaphragm has 
been welded into the upper hemisphere. 
Plans call for use or electron beam 
welding in the future. 

Avionics on the third stage is pri- 
marily the responsibility of Boelkow, 
and includes: 

• Radio command guidance unit, which 
receives and executes commands trans- 
mitted on a frequency of 700 or 1,400 
me. from the Belgian MBLR down- 
range ground stations. Trajectory cor- 
rection commands stem from ground 

• Pitch programmer and, possibly, a 


roll programmer will be utilized. 

• Attitude control system, at the heart 
of which is an inertial reference plat- 
form that utilizes three or four gim- 
bals. 

• Instrumentation including 250 test 
points at vital locations throughout the 
vehicle, the data from which arc trans- 
mitted to the ground stations by means 
of the Dutch-built telemetry system. 

During staging, the third-stage en- 
gines will be ignited while the third 
stage is still attached to the second. 
After pressure in the interstage section 
builds to 7 psi., the explosive bolts will 
be fired and the "pop-gun" effect will 
cause the two stages to separate, aided 
by the retrograde rockets on the empty, 
3,300-lb. second stage. 

Fabrication of the ELDO third stage 
is broken down among the member 
companies of ERNO as follows: 

• Focke-Wulf GmbH— thrust frame, 
satellite mounting and final assembly. 

• Hamburger Flugzcugbau GmbH— mid- 
dle and lower shells. 

• Wcser Flugzcugbau GmbH— engine 
to be built at the Varel plant, propellant 
tank at Lemwerder and upper shell and 
strong ring at Einswarden. 

Funding level for the ELDO third 
stage is currently S8.76 million. 

Funding for the project is expected 
to rise in 1964. 


Linkage of Spacecraft 
Studied for Space Lab 

Linking of two or more modified 
Apollo spacecraft to perform as a space 
sciences laboratory for long-duration 
missions— or similar configurations uti- 
lizing Gemini vehicles for shorter-dura- 
tion flights— will be emphasized in fol- 
low-on studies being conducted by 
North American Aviation's Space and 
Information Systems Div. 

Tlie company has been awarded a 
contract amendment valued at $49,000 
by National Aeronautics and Space Ad- 
ministration's Manned Spacecraft Cen- 
ter, Houston, Tex. 

Under the amendment, the contrac- 
tor will consider concepts establishing 
the number of modules that can be 
used and design of cither zero-gravity 
or artificial gravity environments. Also 
considered will be whether identical 
power and environmental systems 
should be placed in each Apollo or 
Gemini module or whether a central 
system could supply all modules. 

North American's initial $100,000 
study, which covered the Apollo 'chi- 
cle. concerned a single modified space- 
craft serving as a space sciences labora- 
tory for a 100-dav mission or three or 
four vehicles used consecutively. 


From Engineer to 
Test Conductor in 2 Years 



Does your career plan call for progressing from Senior Engineer to Test Conductor in 2 years? 

Our Marketing & Mgt. Manpower forecasts call for several additional capable missile men; 
hence, we have instituted this most progressive Missile Mgt. Trg. Program to meet our staffing 
requirements for Launch Complex Activations and Operations. 

We are looking for the most capable young mgt. men in the industry; hence, all qualified per- 
sonnel are invited to explore in confidence this opportunity. Contact: R. E. Gabriel, Missile 
Management Training, Martin Company, Canaveral Division, Cocoa Beach, Florida. 

Arzii7r//v=e 

An equal opportunity employer 
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Body of n Titan 3C 1 20-in. -dia. solid-propellant rocket case is moved from the delivery platform of Curtiss- Wright Corp.’s new Aero- 
nautical Div. facility at Wood-Ridge, N. J., in form of large sheets of D6AC steel (left). Cylinder is clamped (right) for welding. 


Curtiss-Wright Plant Handles Titan 3 Components 
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TRACK AND COMMUNICATE WITH 
ANY SATELLITE- AT ANY ALTITUDE! 



Finding ways to make a worldwide network of com- 
munications satellites completely practical is a chal- 
lenge we are meeting today at General Telephone & 
Electronics. 

Not long ago an antenna developed for the U. S. Army 
Satellite Communications Agency by our Sylvania sub- 
sidiary contacted the NASA SYNCOM II satellite at an 
altitude of 22,300 miles, and provided a communica- 
tions link between California and the West Coast of 
Africa. This distance— 7,700 miles— is the greatest yet 
spanned between two points on earth by way of a com- 
munications satellite. 

More important is the performance of the Sylvania an- 
tenna. It tracked the orbital satellite within 24/1 000th 
of a degree— an accuracy far in excess of any compar- 
able equipment. Because of this performance, this 60- 
foot antenna not only provides communications, but 
can accurately track and command satellites in low, 
medium and synchronous orbits. And Sylvania has 
placed two such antennas and associated ground 
terminals in operation, which stand ready for future 
communications satellite programs. 

Working with government agencies providing support 
equipment for future worldwide communications sys- 
tems is one of the many ways that the scientists and 
engineers of the General Telephone & Electronics cor- 
porate family advance the nation's progress in space. 
The vast communications and electronics capabilities of 
GT&E, directed through Sylvania Electronic Systems, 
can research, design, produce, install and service com- 
plete electronic systems. These systems include detec- 
tion and tracking, electronic warfare, intelligence and 
reconnaissance, communications, data processing and 
display. 

That is why we say the many worlds of peacetime and 
defense electronics meet at Sylvania Electronic Systems, 
Division of Sylvania Electric Products Inc., 40 Sylvan Road, 
Waltham 54, Massachusetts. 

GENERAL TELEPHONE 

mornm 

aociimHicTOc^ Hi s 

International • General Telephone & Electronics Laboratories 
Lenkurt Electric • Sylvania Electric Products 
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Transition from vertical to horizontal flight by Lockhecd-Gcoigia’s XV-4A Hummingbird VTOL turbojet aircraft is shown in sequence, 
above. Hummingbird, powered by two Pratt & Whitney JT-12 engines, was produced under a $2.5 million fixed price contract from 
the Army Transportation Research Command. Vertical mode takeoff is shown above, left, and aircraft in hovering flight, above, right. 



Continuing flight sequence from opposite page, XV-4A is now in high hovering flight, still in the vertical mode (above, left). Note 
open bomb-bay-type doors at top and bottom of fuselage, permitting the engines' high-velocity exhaust gases to mix with free air, 
providing vertical lift. Conversion to forward flight is being completed, above, right. Note that lift doors are now closed. 



Transition from VTOL to Horizontal Flight Mode 

mssmm m mm HHimi 


Demonstrated by XV-4A Hummingbird Turbojet 


Liftoff of XV-4A to low hover position is demonstrated in front of hangar, 
above. Transition to forward flight is shown from a different angle, right. 
Note nose down attitude, intended to introduce horizontal thrust component 
from the ejectors. 


Conventional-flight to vertical-mode transition has just been accomplished 
(left). Low hover to touchdown in vertical mode is shown, right. Transition 
is started at about 80 kt.. with full lift available at about 120 kt. Aircraft is 
capable of over 500 mph. 


Can you identify these 
3 new short haul jet transports? 



Perhaps not . . . they all copy the basic Caravelle design that has proven so 
successful in 4 years of airline operation — has been selected by 21 airlines 
throughout the world. All of these new airplanes are designed for the same basic 
job; but one, the SUPER CARAVELLE fan-jet, has more capacity than the 
others— between 8 and 1 4 additional passengers version for version— and greater 
range for increased versatility. More passengers more miles mean greater profits. 

The new CARAVELLE has the only fully developed all-weather landing 
system, and basic systems are fully proven in more than 600,000 hours of air- 
line service. It has all the advantages of the very newest without the risks of 
the untried, plus added profit making capacity. 

Looking at copies of the Caravelle? Check the New SUPER CARAVELLE 
—the ideal new jet for route segments ranging from short short to 1500 miles. 


SUD AVIATION CORPORATION 

633 Third Avenue • New York 17, New York 
SUD-AVIATION: 37 Boulevard de Montmorency • Paris 16, France 




ATTITUDE GYRO gimbaling arrangement for Athena velocity package shown for conditions prior to launch (left) and when vehicle 
is finally pointing before ignition of third stage (right). Note (left) that outer two gimbals are in plane of rocket's trajectory, the inner 


Crab-Oriented Gyro Produced for Athena 


By Barry Miller 

Los Angeles— A compact, low-cost 
attitude control system, employing a 
pair of free gyros in an unusual crab 
configuration to maintain constant earth 
reference, is expected to aim the Air 
Force's solid-propellant Athena rocket 
to within approximately 1 deg. of pre- 
selected direction on re-entry in a major 
series of forthcoming overland flights. 

The attitude control system, or atti- 
tude controller, was developed by 
Honeywell under a S4. 5-million con- 
tract from Atlantic Research Corp.. 
Athena integrating contractor for the 
Ballistic Missile Re-entry Systems Of- 
fice of USAF's Ballistic Systems Div. 
Aerospace Corp. is technical direction 
contractor for the program. 

Several of the first increment of 78 of 
these controllers being built by Honey- 
well's Military' Products Group are now 
at Green River, Utah, preparatory to 
being installed in the first Atlienas 
scheduled for launch on Feb. 8. 

Air Force is planning an open-ended 
scries of Athena flights, probably in ex- 
cess of the 77 shots already announced, 
extending over at least 18 months, as 
part of its Advanced Ballistic Re-entry 
Systems (ABRES) program. 

Launched from Green River for im- 
pact in the White Sands Missile Range 


(WSMR), about 470 mi. away, the 
four-stage Athena rockets will inject 
a variety of payloads into carefully pre- 
determined re-entry corridors, which the 
attitude controller will make possible, 
so as to simulate the re-entry trajectory 
of an ICBM. Payloads will include 
ballistic missile decoys, subscale models 
of new kinds of re-entry systems, com- 
ponents of operational re-entry vehicles 
and specialized target vehicles designed 
to check out Army, Air Force and Ad- 
vanced Research Projects Agency radars 
located at the White Sands Missile 
Range. 

The advantages of using Athena 
(AW Sept, 2. p. 26) as a substitute for 
an actual ICBM in flights inside the 
continental U.S. rather than overwater 
from either major missile range are 
probably several. These would include 
a sizable reduction in booster costs 
with a relatively inexpensive rocket 
like Athena. Also, the smaller rocket 
permits use of WSMR. consequently 
avoiding use of already heavily sched- 
uled coast ranges. The ability to test 
new svstems inland over sparsely pop- 
ulated regions without fear of observa- 
tion by foreign trawlers or submarines 
may also be important. 

Consistent with the low-cost theme 
that appears to pervade the Athena pro- 
gram, the Honeywell attitude controller 


represents an attempt to get the desired 
attitude control accuracy with a mini- 
mum cost system. The company says 
the cost of its attitude controller is 
less than half that of a strap down in- 
ertial system it is producing for another 
rocket program. 

The Athena controller is a com- 

S letely self-contained unit, weighing 82 
i. and mounted aft of the third stage 
rocket. It consists of an attitude refer- 
ence, by which desired direction is 
defined; a nitrogen gas reaction system 
to maneuver the final two stages and 
pavload with respect to the attitude 
reference; command transducers that 
accept ground initiated commands from 
an on-board command receiver for in- 
flight attitude changes to correct orien- 
tation to offset dispersion from the 
nominal boost trajectory; three rate gy- 
ros for damping; a timer; control elec- 
tronics; power supplies and signal con- 


ditioners. 

The control package measures 14-in. 
in length and is 18 in. in diameter. 
(See layout of components, photo- 
graph. p. 88.) 

This attitude controller is the single 
:ontrol system aboard the vehicle and 
it operates only following second stage 
separation and until just prior to third 
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FLIGHT PROFILE of Atlantic Research Athena solid-propellant rocket during forthcoming 
tests from Green River, Utah, to White Sands Missile Range (AW Dec. 17, 1962, p. 25). 
Honeywell attitude controller, situated in package between second and third motor stages. 

for proper re-entry angle, takes command from White Sands for trimming orientation and 
is jettisoned prior to third stage ignition. 

the atmosphere (sec flight profile, above) stages, the jettisonable control package 

of the so-called velocity package. The and the payload. 

latter comprises the final two rocket Prior to second stage separation the 


velocity package is spun up by canted 
fins on the stage to 3 rpm. to provide 
for aerodynamic stability after second 
stage separation. 

At separation and ejection of the 
velocity package from the heat shield 
which protects it during boost, the 
timer within the controller package is 
activated. Then, it automatically se- 
quences the controller through its var- 
ious modes. These include partial de- 
spin by an Atlantic Research yo-yo 
de-spin device, yaw and pitch rate arrest 
and roll acquisition (stopping vehicle 
rotation and assuring orientation), re- 
quiring 22 sec. The package is then 
pitched over, nominally from 90 to 1 30 
deg., and yawed to a predetermined 
attitude with respect to launcher co- 
ordinates. 

During its early flight, the vehicle is 
tracked from Green River, tracking 
data sent via link to WSMR where an 
IBM 7094 computer calculates disper- 
sion of the actual flight path from the 
nominal trajectory and determines 
corrections necessary for achieving 
proper re-entry trajectory. The cor- 
rections are transmitted to the vehicle 
and entered through the command 
transducers into the attitude controller. 
Twenty seconds are allotted for ma- 
neuvering to the new attitude. 

Bv ground command the velocity 
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CRAB ORIENTED GYRO configuration (right) is contr tc I I ire tl i t I ri t t i (left). COG has inner gimbals orthog- 
onal to one another, but skewed 45 deg. with respect to conventional pitch and yaw axes. System can accommodate unlimited pitch. 


package is spun up again, this time by 
the gas jet system of the controller, to 
provide for spin stabilization during re- 
entry acceleration. Finally, the atti- 
tude control package is deactivated and 
the control package jettisoned. Fol- 
lowing in sequence the third and fourth 
stages are ignited, the payload de-spun 
and the fourth stage retro-rockets fired 
to slow the final stage. The payload, 
moving away from the final stage, 
travels toward impact at re-entry' angles 
varying between 18 and 45 deg. at 
altitudes of 225,000 ft. 

Heart of the attitude controller is the 
attitude reference system, a pair of two 


axis gyros, arranged in what the com- 
pany calls a crab-oriented gyro (COG) 
configuration. In this gyro gimbaling 
arrangement, the orthogonal yaw and 
pitch momentum vectors are rotated 45 
deg. from the vehicle axes. 

In a more conventional attitude con- 
trol configuration the gyro spin vectors 
are in the same plane as the body co- 
ordinates of the vehicle, Honeywell 
points out. With the gimbals ortho- 
gonal to one another, a pitch or yaw 
maneuver is detected as a direct move- 
ment in the inner gimbal of the re- 
spective pitch or yaw gyro. Roll atti- 
tude reference is defined by the outer 


gimbal of either of the gyros. 

In Honeywell's COG system, the ve- 
hicle is maneuvered so that the inner 
gimbals are again in an orthogonal re- 
lationship. But in this case, they are 
skewed 45 deg. from the conventional 
yaw and pitch axes. The output from 
the inner gimbal of one gyro (arbitrarily 
selected as pitch gyro) is used as the at- 
titude reference of the pitch axis; the 
inner gimbal of the other gyro as yaw 
axis reference. 

Tlie advantages of the COG arrange- 
ment, according to Honeywell, arc two- 
fold. It enables the system to accom- 
modate unlimited pitch without cn- 


bolster free world defenses . . . 

while helping man explore his planet and universe 

Squeezing a signal out of raucous noise. .. monitoring its pitch 
for a position fix. . , correlating time to a billionth of an Ephem- 
eris second— from the Atlantic to the Pacific Missile Ranges and 
on the many stations around the world. Interstate Electronics 
Corporation seeks out the challenging aerospace assignments 
and performs them with competence and pride. 

DURING THE PAST DECADE, IEC HAS PROVEN ITS EXCELLENCE IN A 
DOZEN TECHNICAL AREAS: 

1 INSTRUMENTATION DATA SYSTEMS 

2 DATA ACQUISITION, CONVERSION, PROCESSING. AND RECORDING 

3 PHASE-LOCK INSTRUMENTS AND TECHNIQUES 

4 WEAPONS SYSTEM TEST EVALUATION 

5 GROUND SUPPORT AND CHECKOUT SYSTEMS 

6 TELEMETRY SYSTEMS 

7 MOBILE INSTRUMENTATION EQUIPMENT 

8 VLF FREQUENCY/TIMING SYSTEMS 

9 FUNCTIONAL ENVIRONMENTAL PACKAGING 

10 OCEANOGRAPHIC INSTRUMENTATION SYSTEMS 

11 MARINE PHYSICS AND HYDRODYNAMICS 

12 COASTAL ENGINEERING, METEOROLOGY. AND MARINE FORECASTING 
To meet the challenges that lie ahead, IEC scientists and engineers 
welcome to their ranks other colleagues with outstanding skills and 
professional accomplishments. 


For a complete brochure on IEC capabilities and achievements, 
write Dept. 100. P.O. Box 467. 




NEW SYSTEMS BROCHURE AVAILABLE 

A new 3-color, 24-page electronic sys- 

Interstate. This handsome brochure is 
fully illustrated with striking action 
photos of key electronic systems appli- 
cations. It will provide a handy refer- 
ence source for all those engaged in the 
design, procurement, and application of 
electronic instrumentation systems for 
defense and space-age programs. For 
your free copy of this authoritative, up- 
to-the-minute booklet on electronic 
instrumentation systems, write the Mar- 
keting Director, Dept. 100, P.O. Box 467. 

ELECTRONICS CORPORATION 

ANAHEIM, CALIFORNIA/A subsidiary of 





■ 400 cycle AC or 

■ low voltage DC 

■ high starting torques 1 

■ submersibility in fuels ' _ 

■ resistance to heat or cold 

■ safety in explosive atmospheres 
■I adaptability to space limitations 
See what Chicago Pneumatic has to offer 
for applications such as missile guidance, 
radar scanning, variable load pumps and 
computing equipment. For further infor- 
mation on high frequency AC motors, 
low voltage DC motors, AC and DC actu- 
ators and accessories, write to: 

© 

Chicago Pneumatic 



ATHENA ATTITUDE CONTROLLER, comprising two attitude gyros (one shown at A) in 

jets and fuel tanks (C), timer (D), power supplies and other avionics, mounted on circular 
magnesium alloy casting. 


countering gimbal lock or tumbling of 
the gyros. It also minimizes spin drift 
errors in the inner gimbals of the two 
gyros which are supplying the pitch 
and yaw attitude signals in the final 
pointing of the velocity package. 

Total gyro drift, due to precessional 
torques experienced when the vehicle 
is spinning and during boost can be 
predicted to within 1 deg. or less, 
knowing this, company engineers can 
offset the gyro spin axes before launch 
by the predicted drift angles. 

Before launch, gyro gimbals are ori- 
ented to an earth-fixed coordinate 
system. Then, a ground alignment, 
slaving system will offset the gyro align- 
ment by an amount equal to but oppo- 
site the predicted drift angles and hold 
this during aiming and countdown. 

In this way, according to Honey- 
well, after the velocity package has been 
put through its programmed maneuv- 
ers, the resulting attitude reference gim- 
bal positions will be orthogonal, making 
possible control with respect to the or- 
thogonal inner gimbal axes. 

Gimbal synchro transformers supply 
signals for activating the reaction jets 
without requiring any coordinate trans- 
formations. The initial roll acquisition 
maneuver uses one outer gimbal for at- 
titude reference, while pitch and yaw 
axes are rate stabilized. 

On timer command, the company ex- 
plains, a signal from the inner gimbal 
of the designated pitch gyro initiates the 
pitchover maneuver. At the same time, 


the vehicle is stabilized in yaw on the 
basis of the difference in the inner 
gimbal axis signals and roll attitude 



VELOCITY PACKAGE of Athena vehicle- 
consisting of final two Athena stages, pay- 
load and attitude control package. Two gas 
jets, normal to vehicle axis, provide for yaw 
maneuvers, while four remaining jets in 
same plane, fired in different combinations, 
will pitch or roll velocity package. Attitude 
control package is jettisoned after vehicle 
is pointed for proper re-entry angle and be- 
fore firing third stage. 
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BEECH AEROSPACE 
Offers Unusual Opportunities 
To 

ENGINEERS AND 
SCIENTISTS 

Beech Aerospace has a whole new family 
of aerospace missiles and missile targets 
"on the board" and "in being" ranging 

and in attitude capability to over 100,- 
000 feet. These projects and challenging 

to move ahead in the rapidly expanding 
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rut techniques as applicable In external a'ir- 


RESEARCH (AERODYNAMICS) 



STRUCTURAL DYNAMICS 





control is switched to a signal repre- 
senting the sine of the sum of the outer 
gimbal positions. The latter two sig- 
nals, Honeywell says, handle the simul- 
taneous rotations of both the inner and 
outer gimbals during this pitchover 

Pointing of the vehicle on its final 
re-entry path is provided by inner gim- 
bal signals of the COG gyros. The sum 
of the outer gimbal signals satisfies need 
for roll reference. Control transformer 
output summed with the synchro output 
drives the system to its final pointing 
attitude, according to Honeywell. 
Changing control transformer output, 
by signal from the ground through the 
command receiver and transducer, will 
cause the system to change attitude. 

New ESD Laboratory 
Tests Data Concepts 

Bedford, Mass.— Ability to explore in 
rapid sequence a number of alternate 
concepts for future command and con- 
trol systems and to investigate in depth 
improved techniques of man/computer 
information exchange arc among the 
prime benefits that USAF's Electronic 
Systems Div. expects to derive from its 
new Systems Design Laboratory' at Lau- 
rence G. Hanscom Field here. 

The new 45,000 sq. ft. facility, re- 
cently dedicated, will be operated 
jointly by the Electronic Systems Div. 
and the Mitre Corp., non-profit techni- 
cal adviser to ESD and other govern- 
ment organizations. 

Constituting a "general purpose sim- 
ulation tool that can be adapted to 
simulate a wide range of command and 
control problems,” according to the di- 
vision, the laboratory provides two com- 
mand posts on its upper floor which 
may be configured to test proposed svs- 

operating conditions. 

Equipment includes tactical situation 
display consoles; closed-circuit projec- 
tion television, which may be seen on 
dynamic or static wall display screens 
measuring 9x12 ft.; special telephone 
equipment; monitoring and recording 
devices, and remote, high-speed print- 

Directly or indirectly, displays and 
high-speed communications facilities 
arc controlled by an IBM 7030 (Stretch) 
computer, which is housed on the lower 
level of the Systems Design Laboratory. 

Observation rooms are provided in 
the rear comers of the command posts, 
permitting evaluation of system exer- 
cises by unseen observers. 

In line with its objective of improv- 
ing man/computer communications 
techniques, the laboratory is experi- 
menting with methods of making data 
displays more effective, and with ways 



changes and controlling electrical 
power. Common switches ... in your 
car, refrigerator, and home heating 
system. Sophisticated switches... like 
United Control’s 500-series snap-acting 
thermal switches (or industry, aircraft, 



© UNITED CONTROL CORP. 

□ Send your brochure and order code 
O Tell me more about Vnticd Control 
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JUST CHECKED IN from outer space. ACF Electronics radar transponders have kept track of all the 
Mercury missions and are now scheduled to do the same for the Gemini, Dyna Soar and Apollo flights. 
ACF Electronics is now developing other transponders for advanced space 
applications— including a pulse coherent beacon. For information on any of 
these new developments, or on new microwave techniques in progress at 
ACF, write or call: ACF Electronics, 11 Park Place, Paramus, New Jersey. 


ACF ELECTRONICS 


ACF INDUSTRIES 


ACF Electronics. . .where better ideas are at work for you 


Infrared/Flight Simulators/Avionics Displays/Data Transmission/Microwave Equipment/Oceanography/Industrial Controls 


>f enabling human operators to enter 
data into a system more easily and with- 
out resorting to machine language and 

USAF feeling is that proper testing 
of new systems requires simulation of 
actual operating conditions, including 
the handling of large masses of data, 
and with this the ability to make pre- 
cise measurements of the findings. 

Primary needs in the command and 
control field, as enumerated by USAF 

• Flexibility provided by computerized 
systems that enable commanders to 
adapt their command and control sys- 
tems to the needs of any situation at 

• Greater speed, which may require 
new design concepts and tremendous 
changes in computer organization. 

• Capacity, or the ability to manipulate 
larger amounts of data, but with no 
sacrifice of the foregoing qualities of 
flexibility’ and speed. 

The role of the Systems Design Lab- 
oratory in meeting these demands lies 
in its ability to simulate problems and 
test their solutions in a laboratory 
which ESD expects will enhance its 
systems design capability. 

During a demonstration, simulated 
data readouts in the command post 
included a Selectric 1050 typewriter, 
which was used by personnel for in- 
quiry to the 7030 system and printout 
of the information (buffered by a 7750 
teleprocessing unit); medium-speed 
printer/plotter printout; cathode-ray 
console display designed to be read un- 
der high ambient light conditions, and 
closed-circuit television display, using 
the data displayed on the cathode-ray 
tube. 



New HF Transceiver 

New 65-watt remote control HF transceiver 
permits selection of any 14 frequencies be- 
tween 2 and 18 me., and features an RF 

eating actual power output. Other features 
of the unit arc a reflected power switch, 
permitting in-flight tuning of a trailing 
antenna with greater accuracy, and an RF 

fcrencc, according to the manufacturer, Sun- 
Air Electronics, Inc.. 3101 S. W. 3rd Avc., 
Ft. Lauderdale, Fla. 



e toughest specifications 
ssuro control applications. Light in 
small, compact Vap-Air Regulators 

extremely fast transient response and 

dependable accuracy within ±2 PSI loler- 


ancl electronic compartment 
ire suits, windshield deicing 


over 'll(W°'F.,'Ti° responds accurately and 
quickly to pressures as high as 400 PSIA, 
vet opens smoothly and dependably to pres- 
sures as low as 30 PSIA. "Off-Sheir quali- 
fied in 1”. 114". 2" and 214". 

For more than 20 years Vap-Air specialists 
hate been engaged in research, development 
and manalacturc 0/ aircra/t temperature and 


-ai re 

DIVISION 

VAPOR CORPORATION 




A product of our Data Systems Division is the efficient, mobile, 
tactical air control system known as MODICON. Combat-ready 
and completely portable, the system can be air lifted by three 
C-I30A cargo transports. MODICON is automated, capable of 
controlling mixed weapons, modularly dispersible and adaptable 
to field conditions. What more can we say? (We might add that 
the R&D's been paid for and the system is now in production.) 
ANSWER TO EAST WEEK'S PROBLEM: —3, —1, +1. 

m LITTON INDUSTRIES 
Beverly Hills, California 
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GREER GIVES YOU THE GO-AHEAD 
IN MULTIPLE MISSILE CHECKOUT 


Electronic readout of Hydraulic and Pneumatic systems with automatic self- 
check and self-calibration capabilities is now possible with a new concept 
developed by Greer. This mobile system of multiple checkout equipment is 
so versatile it can support any missile. 

Operating from predetermined programs contained in an electronic computer 
Greer's missile support systems will checkout all hydraulic and pneumatic 
functions for operational readiness. 

Call or write today for an evaluation of your missile checkout requirements. 


GREER HYDRAULICS, INC. 

w AEROSPACE DIVISION , Dept AW-2280-3. 

5930 WEST JEFFERSON BLVD., LOS ANGELES 16. CALIF. • UP 0-9161 

Huntsville Alabama Officer 911 S. Madfson SI.. Phone 205-53^1035 or 539-0904 


► ILAAS Bids Finally Sought— Industry 
proposals for program definition phase 
studies of an advanced avionics system 
for future naval attack aircraft, desig- 
nated ILAAS (integrated light attack 
avionics system), were requested re- 
cently by Navy's Bureau of Weapons. 
Navy briefed industry on ILAAS. then 
known as the Vax avionics system (AW 
Apr. 1, p. S9) earlier this year, and bid 
requests were in the offing since then. 
The system is to completely integrate 
all airborne avionics gear, including 
communications, IFF and radar and 
will have a computer central complex. 
Proposals for the cost-no fee studies are 
due on Dec. 30. Naval Air Develop- 
ment Center is technical consultant. 

► Advanced Reconnaissance Explored— 
Advanced techniques for improving 
aerial reconnaissance are under study 
at McDonnell Aircraft, probably 
prompted in part by the confusion in 
gathering and processing reconnaissance 
information during the Cuban crisis 
last year. One possible approach might 
be to perform more processing of data 
from various recon sensors in the air 
to save time and permit the reconnoit- 
ering aircraft to perform strike func- 
tions on the same mission. 

► Emergency Airborne Long-Range 
Communications — An experimental 
long-range airborne communications 
system for emergency link between de- 
fense centers was developed recently 
bv Sylvania Electric Products. Inc., un- 
der subcontract to Boeing for the Air 
Force. Tests suggest that the system 
could successfully transmit to most 
points on the continent from a 2-mi. 
wire antenna attached to a Boeing KC- 
135. Tire development was part of 
Aeronautical Systems Div.’s Project 
"Black Box." 

► New Tactical Communications — 
Laboratory for Electronics, Inc., is per- 
forming design studies of new com- 
munications gear suitable for rapid de- 
ployment to advanced tactical bases. 
The work is being done for USAF’s 
Electronic Systems Div. 

► Better Mechanical Packaging— Vari- 
ous methods of improving the mechani- 
cal packaging of military electronics 
equipment will be investigated in a one- 
year program planned by the Army 
Electronics Materiel Agency. The pro- 
gram will focus on mechanical reliabil- 
ity, shock and vibration resistance, 
thermal design, size and weight reduc- 
tion and ease of maintenance. 

(Continued on p. 95) 
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Who set out to make longer-wearing A and B oxide tapes — and did? 


AMPEX 


For today's instrumentation applications, a 
demand exists for increasingly longer-wearing 
tapes. Ampex decided to meet the demand. 
Result? Two totally new instrumentation tapes 
formulated to meet A and B oxide MIL-SPEC 
and to provide longer wear characteristics. Not 
only do these new tapes offer far longer wear 
but also far superior performance. For exam- 
ple: Both new tapes are conductive and anti- 
static. They have less tendency to attract foreign 
particles. This makes for clean operation as 



well as longer life. Due to the uniformity of 
the new formulation, the occurence of dropouts 
is minimized. The new Ampex A and B oxide 
tapes provide higher resolution and improved 
general output characteristics. And each is 
application engineered. All this adds up to ex- 
cellent performance, outstanding reliability. 
It has to add up to that. That's what Ampex 
set out to do. For more information write to 
Ampex Corporation, Redwood City, California. 
Sales and service offices throughout the world. 


From Mallory Imagination in powder metallurgy. . . 

gamma shields for reactor-mounted space simulator 



NASA is now testing space age materials in unique 
test equipment designed and built by Lockheed. 
This equipment is operated inside the NASA Plum 
Brook Reactor and is entirely remotely operated 
to apply precisely controlled tensile and compres- 
sion forces to test specimens while they are being 
irradiated and held at a temperature of -430°F. 
How to shield the test material from gamma rays 
. . . which would cause heating . . . but let neutrons 
through ? The problem was solved by employing a 
two-layer shield containing 275 pounds of Mallory 
1000 ... a Mallory developed high density material 
with exceptionally efficient shielding properties. 
This shield attenuates the gamma rays to a much 
larger extent than the neutron flux, thus permitting 
the neutrons to reach the test materials. 


Mallory 1000 is a tungsten-base powder metal 
product with density of 17 gm/cc; and has a tenth- 
layer thickness far less than that of lead. It is 
twice as strong as low carbon steel. Good thermal 
conductivity, oxidation and corrosion resistance, 
and low coefficient of expansion are other out- 
standing characteristics of this unusual material. 
And, Mallory 1000 is only one of a growing family 
of high density materials that Mallory makes for 
use in radiation shielding, gyro rotors, aircraft and 
missile counterweights and many other space- 
age applications. 

If you have an out-of-the ordinary materials 
problem, bring it to powder metallurgy specialists. 
Write or call us today. Mallory Metallurgical 
Company, P.O. Box 1582, Indianapolis 6, Indiana 
—a division of P. R. Mallory & Co. Inc. 


Refractory metals • high density . 


oateria/s • 


cial alloys 


MallorY 



Antenna Mounts Helices Aft of Rotation Point 

Helices of six-element antenna, capable of tracking missile launch in the 215 to 260-inc. 

swings through 20(1 deg. in elevation and is continuous in azimuth. Hie six-helix array 
provides 18-db. gain and has excellent circular polarization characteristics, according to 
Klectroiiic Specialty Co., which made the antenna for Douglas Aircraft Co. Ground planes 

(Continued from p. 921 out system being developed by Douglas. 

► Saturn Orbital Countdown Tech- decision as to whether orbital checkout 

nique Awaits Decision— Checkout pro- will also be fully automatic also awaits 

eedures for the Douglas S-4B Saturn 5 decision, 

stage, prior to engine restart after earth 

orbital coast are not yet defined, pend- ►Airborne Cable Detector— I lelicopter 

ing crystallization of flight operational obstacle warning system, capable of dc- 

philosophv at NASA s Manned Space- tecting airborne I in. dia. steel cables at 

craft Center. Details of orbital count- range of 500 ft., has been demonstrated 

down system will depend largely on by North American's Autonetics Div. 

how much in-flight countdown control Company says the detection range can 

will be delegated to astronauts. A heavy be extended to 1,500 ft. 

ground checkout responsibility could 

create serious orbit-to-ground communi- ► Thermal-Shock Resistant Seal— Invar- 

cations problems, possibly making dup- ceramic joints capable of withstanding 

licatc ground facilities necessary. The sudden changes in temperature, from 

S-4B on first bum will inject moon- 20C to 269C have been developed by 

bound Apollo spacecraft into earth or- National Bureau of Standards scientists, 

bit, later will restart to launch Apollo In addition to use in cryogenic equip- 

on its lunar trajectory . While other ment, new seals could find application 

phases of S-4B checkout will utilize an in equipment which must operate on 

automatic computer-controlled check- lunar surface. 


STRUCTURES AND 
DYNAMIC TEST 
ENGINEERS FOR 
ADVANCED MISSILES 
AND SPACECRAFT 

Unusually interesting positions 

exist for qualified engineers who can 
perform on a variety of high interest 
aerospace vehicle studies and who 
have a capability for proposal prepa- 

Responsibilities for the area will 
include: Preparation of preliminary 
concepts, structural and component 
installation designs for proposals 
and advanced studies in missiles and 
spacecraft programs; performance 
of weight, balance and inertia 
studies^ providing written proposal 

Experience in aircraft or missile 
structural design is essential, with a 
working knowledge of preliminary 
stress analysis, effects of extreme 
environment, and applicable mate- 
rials. Applicants should be gener- 
ally familiarwith various vehiclesub- 
systems. particularly in the propul- 
sion and attitude control areas. 

Qualifications should include a 
B.S. degree from an accredited uni- 
versity with 5 to 10 years applicable 


Please airmail your resume to: 

MR. ROBERT A. MARTIN 
Head of Employment 
Hughes Aerospace Divisio 
11940 W. Jefferson Blvd. 
Culver City 52, California 
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FLUIDS ■ STRUCTURAL 
ELECTRICAL / ELECTRONIC 
STANDARDS 



i STABILITY, GUIDANCE AND CONTROL 
i RADAR, RFI, INFRARED, AND OPTICS 
i OPERATIONS RESEARCH 

i NUCLEAR SCIENCES ■ STRUCTURAL SCIENCES 
i FLIGHT SCIENCES 

■ STRUCTURAL AND MECHANICAL DESIGN 


GD/FW is currently engaged in many out- 
standing projects involving atmospheric and 
space vehicles and systems. Energetic, crea- 
tive engineers and scientists are needed now, 
to help solve the intriguing problems involved 
in our many ambitious programs. ■ FORT 
WORTH is a modern, clean, interesting city. 
The area has the second largest concentration 
of aerospace industry in the nation. High qual- 
ity homes — urban, suburban, and rural — are 
available close to General Dynamics at sur- 
prisingly low prices. ■ Driving is easy; traffic 
density is low. Freeways lead directly to the 
ample parking facilities of General Dynamics/ 
Fort Worth, and nearly all residential areas 
are less than 20 minutes away. There is no 
fog, no smog, no smoke and no soot. ■ More 
than 100 parks cover a total of about 5,000 
acres. There is a fine zoo, a famed botanic 


garden, swimming pools, tennis courts, base- 
ball diamonds, picnic facilities, horseback rid- 
ing, Southwest Conference and NFL football, 
bowling, Casa Manana theater-in-the-round, 
sports car races . . . and the world's largest 
indoor rodeo — the Southwestern Exposition 
and Fat Stock Show. ■ Six large lakes are 
within minutes from downtown — three are in 
the city limits. ■ Fort Worth has one of the 
nation's better school systems. For higher 
education, there is Texas Christian University, 
Arlington State College, Southern Methodist 
University, and several other colleges and uni- 
versities in the area. ■ To take advantage of 
the opportunities offered, write Mr. J. B. Ellis. 
Industrial Relations Administrator-Engineer- 
ing, General Dynamics/Fort Worth, P. 0. Box 
748, Fort Worth, Texas, An equal opportunity 
employer. 


GENERAL DYNAMIC5 | FORT WORTH 


NEW AVIONIC PRODUCTS 


• Microwave receiver calibrator/ trou- 
bleshooter, Model 150792, enables 
semi-skilled personnel to make complex 
measurements of sensitivity, selectivity 
and frequency accuracy both for manual 
and servo-controlled superheterodyne 
frequency converters. Test set includes 
oscilloscopes, frequency counters, de- 



tectors and marker generators. In each 
band, 1 1 preprogrammed frequencies 
arc available on push-button control 
panel for tuning both generator and 
converter. Manufacturer: Loral Elec- 
tronics Corp., S25 Bronx River Avenue, 
New York 72, N. Y. 

• Spectrum analyzer. Model MRFR- 
1 50-2, for analysis of acoustical or ran- 
dom noise over frequency range from 
5 cps. to 1 5 gc. (kmc.), is available with 
50 parallel filter channels spiced 2 cps. 
apart to provide resolution to 5 qjs. in 
a 100-cps, range. In 1-kc. range, 100 
parallel filter channels provide 25-cps. 
resolution. Channel outputs are sam- 
pled by a low-noise switch at selectable 
rate ranging from 1-5,000 per second. 
Sweep voltages are supplied for X-Y 
plotter or oscilloscope output. Analyzer 
is assembled to order from stock compo- 
nents. Manufacturer: Raytheon Co., In- 
dustrial Components Div„ 55 Chapel 
St., Newton 58, Mass. 

• Laser flash tubes, available in five new 
models, range in output from 2,000 
watt-sec. to 100.000 watt-sec. Largest, 
Type FT-79. measures 1 in. dia. x 3 ft. 
long. Ceneral Electric. Photo Lamp 
Dept.. Nela Park, Cleveland. Ohio. 

• Automatic film reading system, capa- 
ble of reading 5,000 data points per sec- 
ond from 16-mm. or 35-mm. film, con- 
sists of digital computer, visual display 


scope and film reading device. Film is 
scanned by rapidly moving light point 
on display scope. Output, detected by 
photocell in film reader, is relayed to 
computer for processing and analysis, 
providing printed, or tape or visual-dis- 
play of results. System also can be used 
to analyze data recorded on any light- 
permeable medium, such as lightweight 
paper. Manufacturer: Information In- 
ternational. Main St., Building 6, May- 
nard, Mass. 

• Frequency standard. Model 1010, 
with temperature stability quoted at 
better than 5x 10"' at temperatures be- 
tween 0C and 50C, has outputs at 1 
me. and 100 ke. Available optionally are 
spcctrallv pure 3-mc. crystal filtered out- 
put, 10-hc.. 1-kc. and 1-. 10- and 100- 
pps. outputs. Frequency standard em- 
ploys silicon transistors and a double 
oven, weighs 20 lb. Manufacturer: 
Motorola Communications Div., 4501 
West Augusta Blvd., Chicago 51, 111. 

• Directional coupler, Model F610, 
covers full waveguide bandwidth of 90- 
140 gc. (kmc.) with nominal accuracy 
of 0.5 db„ directivity of 40 db. and a 
frequency sensitivity of 0.6 db. Device 
is available with coupling values of 3.8, 
6. 10 and 20 db. with mainline VSWR 
of l.l.-l for all values. Auxiliary line 
VSWR is 1.2:1 maximum. Manufac- 
turer: FXR. 25-26 50th St.. Woodside 
77, N. Y. 

• Ultrasensitive image orthicon, Type 
WX-4861. for use with light levels as 
low as 3 x 1 Q‘ : foot-candles on the pho- 
tocathode, uses thin film metal oxide 
target which pennits resolutions up to 
3,000 TV lines and use of time exposure 



techniques before reading out image. 
Resolutions above 600 lines have been 
achieved with integration times of more 
than 1 0 sec., according to manufacturer: 
Westinghouse F.lcctronic Tube Div., 
Elmira, N. Y. 

• Sampling-storage oscilloscope. Model 
1220/701. displays signals from d.c. to 


THERMODYNAMICISTS 
FOR SPACE AND 
RE-ENTRY VEHICLES 


Several projects at Hughes re- 
quire engineers qualified in fields of 
space vehicle thermal control or re- 
entry vehicle aerothermodynamics. 


Projects include the Surveyor 
Lunar Landing vehicle. Syncom syn- 
chronous communications satellite, 
advanced anti-missile missiles and a 
' ir of classified projects. 


transfer; spt. 

design of thermal control system 
surface treatments or thermal vaci 
um testing is highly desirable. 


Re-entry vehicle thermal engineer- 
ing positions require recent experi- 
ence in hypersonic real gas dynam- 
ics; familiarity with heat shield 
design; re-entry observables and 
anti-missile systems requirements is 
desirable. 


Advanced degree preferred with 
three to ten years’ experience. 


please airmail your resume to: 

MR. ROBERT A. MARTIN 
Head of Employment 

11940 W. Jefferson Blvd?'°" S 
Culver City 51, California 
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A Dalmo Victor Company is a A 
member of the F-111 team. Under 
contract award from General 
Dynamics/Fort Worth, Dalmo 
Victor has been assigned the 
design, development and manu- 
facture of the new F-111 (TFX) 
Radar Homing and Warning 
System (RHAW).D From under- 
water to outer space, Dalmo 
Victor is probing on the fringes 
of man's knowledge-backed by 
down-to-earth production capa- 
bilities. If you are interested 
in furthering Dalmo Victor con- 
cepts in the 5 areas of system 
capabilities, contact: Director, 
Scientific and Engineering 
_ Personnel. □□□□□□ _ 


DALMO VICTOR COMPANY 




7575 INDUSTRIAL WAY ■ BELMONT ■ CALIF. 

ixtronl company 


5 gc. (kmc.) and offers sensitivity of 
2 mv./cm. Device provides dual-chan- 
nel sampling with each channel having 
rise time less than 0.5 nanosec. Both 
channnels have built-in signal delay lines 
to display pulses without external trig-' 
gering. Scope can be programmed ex- 
ternally for automatic display of a scries 
of pulses on a raster scan of 1-10 
lines using the armed or single-sweep 
mode to probe in sequence the test 
points in the system with each point 
displayed as a separate line on the 
screen. Manufacturer: Analab Instru- 
ment Corp., Cedar Grove, N. J. 

• Transistorized desk-top analog com- 
puter, Model EAI-TR-20, with amplifier 
computing accuracy quoted at 0.01%, 
provides high-speed comparator and 



electronic switching, with four-channel 
oscilloscope display for readout of high- 
speed repetitive solutions. Internally 
packaged resistors eliminate need for 
external resistors and permit program- 
ming with bottle-plugs and patch cords 
alone, offering easier programming and 
problem storage. Computer includes 
variable slope-breakpoint function gen- 
erators and sme-cosine generators. Man- 
ufacturer: Electronic Associates Inc., 
Long Branch, N. J. 

• Narrow-band ceramic ladder filters, 
available with 455-kc. center frequency 
in 6 db. bandwidths of 2, 4, 6, 8 and 1 0 
kc.. have a 60-db./6-db. shape factor of 
between 1.6:1 and 2.5:1. depending 
upon bandwidth. The new piezoelectric 
filters have peak-to-vallev ripple of 1-3 
db. maximum, depending upon band- 
width, and are designed to meet MIL- 
STD-202B, according to manufacturer: 
Clevitc Corp., Piezoelectric Div, 232 
Eorbcs Road, Bedford, Ohio. 

• UHF-to-L-band up-converter, suitable 
for use at input to receiver for frequency 



low signal levels, provides two outputs: 
1,270-1,410 me. and 1,240-1,380 me. 

with conversion efficiencies quoted at 9 
db. and 6 db. respectively. Spurious sig- 
nals in output arc suppressed at least 
50 db. The device uses tunable filters 
and varactor multipliers. Manufacturer- 
Frequency Engineering Laboratories. 
P. O. Box 527. Fanningdalc, N. J. 

• Precision tracking pedestals, two new 
models 12 SM and 20 SM. with eleva- 
tion over azimuth heads measuring 1 2 
and 20 in. in diameter, respectively, for 
mounting antennas or electro-optical 
trackers, have static position accuracies 
quoted at better than 0.1 milliradians. 
Dynamic errors ranging from 0.1 milli- 
radian for low velocity to 0.25 milli- 
radian for velocities of 20 dcg./scc. 
have been obtained. Smaller model de- 
livers 50 ft.-lb. torque on a 125-lb. sym- 
metrical load while larger unit delivers 
500 ft.-lb. on a 430-lb. load. Pedestal 
contains low-loss rotary joint for han- 



Laser Interferometer 


Laser interferometer, using gas laser, pro- 
vides light sufficiently intense to pennit ob- 
servations of fringe patterns through paths 
as long as 14 in. in large prisms where for- 
merly mercury arc lamp was limited to glass 
thickness of about 1 in., according to Pcrkin- 
Elmer Corp., which built the device. Laser 
emits at wavelength of 6,328 A. 


AERODYNAMICISTS 
FOR ANALYTICAL 
WORK IN CONFIG- 
URATION DESIGN 

Important aerospaeeopportunities 

are offered to Aerodynamicists with 
M.S. degrees and 3 to 10 years' ex- 
perience which can be related to 
several new and continuing studies 
and programs at Hughes. Such pro- 
grams include: SYNCOM. SUR- 
VEYOR and others of a classified 


positions will conduct preliminary 
design studies: establish aerody- 
namic configurations, propulsion re- 
quirements and stability control 
characteristics: perform trajectory 

Analytical work is required in sub- 
sonic, transonic, supersonic and 
hypersonic aerodynamics with par- 
Ocular emphasis on configuration 
design. 

Areas of interest include: Wing- 
body interference effects, jet-bound- 
ary layer-shock interaction effects 
for calculations of stability and con- 
trol effects and missile configuration 
optimization particularly in the I _ 
supersonic to hypersonic regime. 


igh 


MR. ROBERT A. MARTIN 


Hughes Aerospace Divisioi 
11940 W. Jefferson Blvd. 
Culver City 53, Calif. 
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PERSHING MISSILE is erected to a vertical position prior to being fired by troops from launch site near Ft. Wingate Army Depot. N. M. 
The launches, which climax periods of training ranging from 29 to 57 weeks per individual, cost in the area of S750.000 each. The 
solid fuel 35-ft. missile, weighing 10,000 lb., can be removed from carrier for transport by tactical aircraft or helicopter. 
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Pershing Crews ‘Graduate’ With Launches 


By Larry Booda 

Gallup, N. M.— Army has gained 
enough confidence in the reliability of 
the Pershing tactical missile that crews 
that have completed training have be- 
gun "graduation” firings from a site 12 
mi. southeast of here, far removed from 
a missile range. 

The missiles pass over sparsely popu- 
lated private and public lands to an 
impact area at the White Sands Missile 
Range, 230 mi. away. Launch site is a 
mountain top, 8,200 ft. above sea level. 
First graduation firing took place Nov. 
14, and the second on Nov, 20, was 
witnessed by the press. 

Last of the four firing batteries of 
the Fourth Battalion of the 41st Artil- 
lery, fired its missile Dec. 3. These 
launches, which cost in the area of 
$750,000 each, climax periods of train- 
ing ranging from 29 to 57 weeks per 
individual, depending on the complex- 
ity of the job. 

The Pershing first will be deployed 
to Europe, and then to the Western 
Pacific. Germany recentlv indicated its 
intention to purchase a second battalion 


of the missiles. Purchase of its first bat- 
talion was announced a year ago. 

Each firing requires coordination by 
the range operations office with a num- 
ber of agencies and individuals: Among 
these arc: 

• Federal Aviation Agency. Since the 
Pershing flight occurs entirely within 
the aerodynamic atmosphere, all com- 
mercial. private and military aircraft 
flights through the missile flight path 
must be delayed. Ordinarily, the range 
trvs to provide a 30-min. "window"— a 
period when there will be no air traffic 
in the danger area. For the Nov. 20 
launch, the time was extended 30 sec. 
because of two holds due to possible 
range safety hazards. 

• Interior Dept. This federal agency 
controls vast land areas in Utah, Col- 
orado. Arizona and New Mexico. In 
addition, it has direct responsibility for 
the Indian reservations. The flight path 
of an alternate launch site at Blanding 
in southeast Utah, passes over the 
Navaho reservation, and the Ft. Win- 
gate launch site is close to the Zuni 
reservation. Interior Dept, passes on all 
launch information to the reservations. 

• Individuals. Some small ranches are 
in the first stage drop area, a wedge- 
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shaped zone extending 25 mi. from the 
launch site. This is where the first 
stage crashes, and where the entire mis- 
sile would land in the event of an abort. 
Ranchers in this area are paid to leave 
their homes for a period of hours. Rates 
vary with the distances traveled and the 
number of persons involved. 

• Others. In some instances, state high- 
way departments and railroads have to 
be notified and traffic stopped for a 

The graduation firings were preceded 
by a scries of 14 service test launches 
by mixed crews made up of Army per- 
sonnel and technicians of the Martin 
Co., the prime contractor, and subcon- 
tractors. Of these service tests, seven 
have been made from the Ft. Wingate 
site, two from Waco on the missile 
range and two from Blanding. The 
latter course covers 360 mi. 

Graduation firings are made under 
actual field conditions and a simulated 
tactical situation, Basic mission of a 
battery after receiving orders to fire is 
to go to a pre-surveyed launching site, 
launch the missile and then move out 
as fast as possible to avoid retaliatory 
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HIGHLY QUALIFIED 
PROPULSION ENGINEERS 


WORK ON PROBLEMS WITH ASSOCIATES 
LIKE THIS... LIKE THESE... 



An annular cluster of engines is used to form a truncated 
plug nozzle. How do we provide efficient cooling of the 
plug under varying engine conditions and during engine- 
first re-entry from orbit? 


...IN THIS PROFESSIONAL 
ATMOSPHERE 

The Douglas Advance Space Technology Department is 
a professional community charged with the responsibility 
of evolving new concepts for the nation's space program. 

It combines research and advance design functions in 
a self-administered unit having the atmosphere of a small, 
highly qualified engineering organization. But it also has 
the advantage of having at hand the vast support functions 
and facilities of a major aerospace company. Its studies 
are tempered by the scientific critique of its research groups 
and the realism required by the knowledge that eventually 
“hardware" end products are involved. 

AN INVITATION. Key openings are now available in the 


Propulsion Branch for qualified professionals with expe- 
rience and/or advanced degrees, in all areas of rocket pro- 
pulsion; i.e., chemical, nuclear and electric. We invite you 
to look into them by writing (please include resume) to 
the following address: 



MISSILE S SPACE SYSTEMS DIVISION 
2700 Ocean Park Boulevard, Santa Monica, California 
An equal opportunity employer 



R. H. Michaelis is currently responsible for propulsion 
system design and analysis for advanced launch vehicles. 
Previous assignments include studies of manned lunar 
landings, orbital propellant storage, and high energy upper 
stages; the design of various Saturn S-1V propulsion sub- 
systems; and the deployment of Thor IRBMs in England. 
Mrs. M. L. Williams is presently conducting research on 
advanced propellants and combustion. Her background 
includes 13 years of experience with U.S. Naval Ordnance 
in the fields of physical chemistry, propellant process 
development, and propellant research. She is a member of 
ReSA. an Associate Fellow of AIAA and the author of 
many technical papers. 


fire. The Anny calls this the “shoot- 
and-seoot” method. 

Firing crews, which receive most of 
their training at Ft. Sill, Okla- are 
based in field-type housing at Ft. Win- 
gate and near the launching site in the 
nearby Cibola National Forest. Ft. 
Wingate itself is a small post with lim- 
ited housing accommodations. 

Roads to the firing area have been 
bulldozed through virgin timber and 
undergrowth. No attempt was made 
to clean the equipment that traveled 
these roads to the mountaintop. All 
vehicles were mud- and dust-coated. 

In the first sequence, the transporter- 
crector-launcher arrives at the pre-sur- 
veyed site. The missile is then raised 
in its cradle and clamped onto a hold- 
ing ring. The ring in turn is leveled on 
adjustable legs. Meanwhile, the power 
station-programer test station is placed 
alongside and connected to the missile 
by cables. At the same time, basic 
communications links are maintained 
by the radio terminal. 

Readiness timing depends on the 
training and skill of the crew. Average 
time is 30 min. As the countdown 
proceeds, the crew of 12 is gradually 
reduced to two. At T — 2 the two re- 
maining men take cover behind trees or 
in foxholes. 

Pershing accelerates rapidly after fir- 
ing, similar to the Polaris and Minute- 
man ballistic missiles. A rough count 
of the sequence is as follows: from 
T — 0 to firing. 9 sec.: first stage 
burning. 33 sec.: coast period, IS sec.; 
second stage burning 20 sec.; time from 
firing to impact, 7 min. Apogee is 
roughlv 25 mi. and maximum speed 
Mach '8. 

Accuracy of the Pershing is claimed 


to be within 10 sec. of arc in azimuth, 
and "hundreds" of feet in latitude. 
Generally speaking, the system need 
not have pinpoint accuracy because it 
is designed for nuclear warheads that 
would be used on enemy concentration 
points behind the lines. 

Prime mover for the Pershing system 
is the XM 474 tracked vehicle, built 
by the FMC Corp. The transportcr- 
crector-launchcr is carried on an XM 
474. The transporter-erector-launchcr 
was designed by the TRW Electrome- 
chanical Div. of Thompson Ramo 
Wooldridge, Inc., and is produced by 
Unidvnamics Div. of Universal Match 
Co. ' 

The three other major units, also 
carried on the XM 474, are the war- 
head section carried on a clamped 
cradle, the power station-programer test 
station and the tropospheric-scatter ra- 
dio terminal. Communications equip- 
ment is made by the Collins Radio Co. 

Both Pershing stages are made by 
Thiokol Chemical Corp. Casings are 
fabricated of stainless steel. Inertial 
guidance system is made by the Eclipse- 
Pioneer Div. of Bendix Corp. The 
Pershing is transportable by air in the 
de Havilland CV-2A Caribou transport 
and the Vertol CI4-47A Chinook heli- 
copter. Warhead fuzing equipment is 
made by Ford Instrument Co. and 
Sperry Farragut Co., both divisions of 
Sperry' Rand Corp. 

Each battalion has a trainer com- 
posed of a transporter-erector-launcher 
and a missile. The trainer, which looks 
and acts like the real thing, is manu- 
factured by Haves International. 

Pershing project manager for the 
Army is Col. Oliver M. Hirsch. Martin 
program director is Herman Staudt. 


NORTH AMERICAN 
AVIATION, INC. 

SPACE AND 
INFORMATION 
SYSTEMS DIVISION 

TULSA 

Offers dynamic growth opportu- 
nities for engineers and scientists 
in Tulsa-future port city of the 
midwest. Immediate opportunities 
are available in the following 
important areas: 

AEROSPACE & 

SUPPORT SYSTEMS 

Mechanical Engineers 
Electronic Engineers 

ADVANCED PROGRAMS 

Preliminary Design 

Space Mechanics 
Trajectory Analysis 

STRUCTURAL SCIENCES 

Structural Analysis 
Structural Design 
Structural Heat Transfer 

LABORATORY SCIENCES 

Plastics— Engineers 
Microwave— Engineers 
Metallurgist 

Minimum qualifications : B.S. De- 
gree in Physics, E.E., M.E., A.E.. 
or General Engineering required. 

challenging work assignments on 
advanced vehicles and manned 
spacecraft, we urge you to send 


MR. A. M. BRADY 
PROFESSIONAL EMPLOYMENT 
NORTH AMERICAN AVIATION, INC. 
BOX 8308 

TULSA, OKLAHOMA 74151 



SPACE AND INFORMATION 
SYSTEMS DIVISION 
NORTH AMERICAN AVIATION 



AVIATION WEEK 8 SPACE TECHNOLOGY, De 


16, 1963 


103 






Test vehicle used in development of rocket-powered Subroc 
anti-submarine missile (AW Dec. 9, p. 3?) is readied for air 
drop test at China Lake. Calif., Nasal Ordnance Station during 
development testing. Designed to represent the unpowered 
second stage, the drop vehicle, unlike the final flight configura- 
tion. lias a blunt nose, and the area of the aft fins, which here 
appear fixed, is approximately twice as great. 


Subroc Anti-Submarine 


First-stage Subroc solid propellant rocket motor (left - ) is raised from casting pit at Thiokol Chemical Corp.’s Elkton, Md., plant Core 
configuration of the long burning propellant grain can be seen clearly (right) as the motor is readied for radiographic inspection. 


Subroc's Mk. 113 underwater fire control system (left), developed by General Precision, Inc., can handle multiple targets and weapons. 
Complete, two-stage Subroc underwater-to-underwatcr missile is loaded aboard nuclear powered, 594-class attack submarine, USS Permit, 
for test firings in the Pacific. Weapon is fired through sub’s regular torpedo tubes and will carry nuclear warhead. 


Missile Readied for Navy Operational Evaluation 


Stages are mated (left) at line between closed thrust reversal ports and open connection points in cover behind pivoted aft fins. Other 
fins are fixed and provide aerodynamic stability. Blow-off cover (right) on aft end of first stage has connections for three umbilicals. 
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Engineering Spectaculars — Fact, not Fiction at Bell Aerosystems . . . 

In the technical community, what sort of programs warrant the designation "spectacular”? Here are five that do, 
and they’re typical of the many unusual engineering challenges at Bell Aerosystems. □ □ □ the frce-flight personal 
Rocket Belt, making man’s agelong dream of controlled individual flight a reality. Already successfully flight tested 
for the military, the Rocket Belt is being considered for a variety of new applications. □ □ O the Hydroskimmer, 
SKMR-1, largest GEM ever built in the U.S., is opening up a new mode of transportation. Designed and built for 
BuShips, this vehicle skims VA feet above water at speeds of more than 70 knots, as well as over land, marsh, and 
other types of terrain. Navy Phase III operational test program is being conducted on Lake Erie. □ □ □ LLRV-Lunar 
Landing Research Vehicles, which will permit astronauts in training to physically fly a simulated lunar flight. □ □ □ 
X-22A, Tri-Service VTOL Jet Transport, research aircraft in which the propulsion and control elements are utilized 
during all phases of hovering, transition, and conventional flight. Two of the dual-tandem, ducted-propeller aircraft 
are to be built to explore these concepts for flight characteristics and military potential. O O □ Space Guidance & 
Control Systems, for advanced Orbital & Re-entry vehicles with new requirements. These include all aspects of 
manual and automatically controlled energy management. Q O O If you are interested in applying your vision and 
skill to outstanding innovations in engineering history, look into these opportunities with Bell Aerosystems: 


SYSTEMS ENGINEERS For technical direction of systems 
aspects of advanced R&D programs, including all aspects of 
the dynamics, flight control, and guidance of aerospace 
vehicles. Prefer MS in Engineering and 7 to 10 years appli- 
cable experience. Salary to $18,800. 

PROJECT ENGINEER-GEM VEHICLES To assume tech- 

integrating analytical data from all engineering and scien- 
tific disciplines. BS AE degree and related project aircraft 
experience required with GEM experience most desirable. 
Salary to $15,400. 

SPACE SYSTEMS DEVELOPMENT ENGINEERS To de- 
vehicles and space propulsion systems through company- 
funded and contractual advanced design studies. Assign- 
ments will include the coordination of activities in the 
preparation of major proposals, being cognizant of technical 
approach, scheduling and cost aspects. Successful proposals 
offer the potential of appointment to technical direction or 
project engineering responsibilities. BS in Engineering re- 
quired with advanced degree preferred, and 8 to 15 years 
experience in system engineering. Salary to $18,800. 

(© 


RAMJET AERODYNAMICIST Technical specialist to per- 

tests of ramjet engine systems. Shor'd have experience in 
complete engine test as well as component systems such as 
controls. MS or equivalent in AE or ME plus 7 to 10 years 
applicable experience required. Salary to $15,400. 

SENIOR STRUCTURES ENGINEER To direct the activi- 
ties of a small group of structures engineers in design analy- 
sis of complex structures, shells and pressure vessels. Work 
will be oriented toward structural analysis of liquid propel- 
lant rocket engines, turbine pumps, thrust chambers, valves 
and components. Engineering degree with 5 to 10 years of 
related experience required. Salary to $15,400. 
PRELIMINARY DESIGN ENGINEER To conduct analyt- 
ical and design studies in all areas of liquid propellant 
rocket engines and injector systems. To be responsible for 
conceptual design and supporting analysis for new rocket 
propulsion systems. Requires an advanced engineering de- 
gree plus 6 to 12 years related experience. Salary to $18,800. 
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To Develop Improved Mission Capabilities and Extend 
Operational Life of B-52 Weapon System into the 1970’s 


STRUCTURES ENGINEERS ■ AVIONICS ENGINEERS 


Engineers should have a BS or MS degree in AE, ME 
or CE. They will perform structural analysis and 
history evaluations in the fields listed below. They 
will establish loads test plans and data analysis 
procedures, perform analysis of test data and pre- 
pare estimates of effect of proposed changes. 

Static and Dynamic Loads 
Vibrations/Flutter Analysis 
Stress Analysis 
Fatigue Analysis 


METALLURGICAL ENGINEERS 


Assignments require a BS or MS degree in Metal- 
lurgy or Physics to conduct work in the fields of 
Electron Microscopy and X-Ray Diffraction, to con- 
duct research programs on fatigue analysis, fracture 
mechanics and methods of processing new metals, 
as related to aircraft structures. 


The following positions require a BS or MS degree in 
EE or Physics with experience related to academic 
background. You will work with the most advanced 
test and analysis equipment and computers. 


Reconnaissance Systems Analysis 
Weapons and Guidance Systems Analysis 
Communications Systems Analysis 
Electromechanical Systems Analysis 
Countermeasure Systems Analysis 
Radar Systems Analysis 
Microwave Systems Analysis 
Antenna Systems, Design and Analysis 
Data Processing, Transmission and Display 


If you have interest and qualifications in these or 
other engineering assignments, you may reply in 
confidence by filling in the coupon or writing to 
Mr. Gerald Caywood, Dept. AWB, The Boeing Com- 
pany, Wichita, Kansas. 


MR. GERALD CAYWOOD, Dept. AWB 
The Boeing Company 
Wichita, Kansas 
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AN EQUAL OPPORTUNITY EMPLOYER 


WICHITA BRANCH 
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LETTERS 


Whose Cape? 


Johnson s action in naming Station No. 1 
of the Atlantic Missile Range and the 
NASA Launch Operations Center on Mer- 
ritt Island the John F. Kennedy Space Cen- 
ter as a fitting memorial to the President 

space exploration. 

However, many Americans arc also ap- 
palled at the arbitrary action of President 
Johnson in erasing 400 years of geography 
by also changing the historic name of Cape 
Canaveral to Cape Kennedy. Both the legal 
and sentimental basis for this change appear 
nebulous, and set a dangerous pret '" ‘ ' 
changing basic geographical name 


history dating back to the days 
who sailed with Columbus were still alive. 
It has a proud space age history as the place 
familiar throughout the world as the launch- 
ing site for all this nation's explorations of 
outer space. To obliterate all of this by the 
stroke of a Presidential pen shows an amaz- 
ing lack of appreciation of Cape Canaveral's 
place in history. It also indicates a startling 
disregard for the feelings of citizens of that 


obscured in the bitter 


that is 


Think Big 


There are n 
“How Much?" 

that will provi 

reactions. One, is that it is obvious Mr, 
Pratt is not thinking “really big." He docs 
not include the possibilities introduced by 
also considering the airframe, the engine, 

£....1 , 1 ... ,i . . , 


the fuel, the electronics, the tires, el 


i Mr. 


— „ .. co eliminate all 

the “paper profits." 

I'm sure such an intellect as Mr. Pratt 
knows where he can find a Utopian society 


Avialion Week welcome , the opinioi 
of it, reader, on ihe issue, raised in 1 1 
magazine*, editorial column,. Addre 
teller , to the Editor. Avialion Wee. 
330 w. 42nd Si.. \ew York 36. /V. 1 

Try lo keep (criers under 5 00 word, nil 
ol\vriler, a "vmb'ewilhhe ld'on' , 're'guJi 


Polyot 1 Maneuvering 


>. 126) ra 


viation Week article (Nov. 
Mr. Kramer's letter (Nov. 25, 
lonbts as to the Soviet Polyot 
claim. One cannot dispel 


When the Army's arsenal at Huntsville. 
Ala., was named the George C. Marshall 
Space Flight Center in memory of another 
American whose contributions to this na- 
tion's security may bulk larger in history 
than those of the late president, the name 
of its community. Huntsville, Ala., was left 

With a little thought and good taste the 
same result could have been accomplished 
in Florida. It will be a measure of just how 
large a man President Johnson really is if he 
can acknowledge an unfortunate error and 
return Cape Canaveral to its 400 years of 
history while retaining the proper memorial 
to the late President Kennedy in its man- 
made installations. 

Harry Willison 
Bethesda, Md. 


such doubts, however, sufficient data 
available to conclude the Soviet claim may 
be genuine and the “spaceship" may be a 

Although announced to be unmanned, 
the real question is whether Polyot 1 is a 
prototype of a manned maneuverable vehi- 
cle. Since the Vostok is the only known So- 
viet manned spacecraft, it is assumed that if 
Polyot 1 has a manned capability it is a 
Vostok with added propulsive capability. 
All Vostoks have weighed about 10,000 
lb., therefore it is assumed Polyot 1 weighed 
roughly 10,000 lb. plus the added propul- 
sive weight. 

It is now questioned whether this heavier 
vehicle could have been orbited with the 
Vostok booster vehicle. The only an- 
nounced orbital payloads heavier than the 
Vostoks are Sputnik 7 and 8, launched 
Fcbruarv. 1961. Sputnik 8 was an an- 
nounced V ’ ' " 


UwHb 


U00 lb. and were launched from Tv 
tarn at 65-deg. inclination as were all Vos- 
tok launches. Since only two launches 
heavier than Vostok have been announced, 
and none since February. 1961, it is postu- 
lated that the Sputnik 7 and 8 booster was 
not a new. larger booster, but a modifica- 
tion of the Vostok booster possibly using 
improved or additional upper stagc(s). 
Therefore, if Polyot 1 was launched with 
demonstrated booster capability, it must 

weigh within 14,300 lb. 

Polyot 1 maneuvering claims, as correctly 
given by Mr. Kramer, consisted of a 457 
naut. mi. apogee altitude change and a 6 
deg., 5 min. plane change (assuming a 65- 
deg. inclination launch). 

The question now exists as to whether 
this maneuvering could be done with a 
modified Vostok weighing within 14,300 lb. 
Calculations indicate an incremental ve- 
locity slightly in excess of 3,000 ft./scc. 
was required for the given maneuvers. As- 
suming a typical propulsion system specific 
impulse of 275-300 sec., Polyot 1 would 
have a ratio of initial weight to burnout 
weight of 1.4 or slightly more. If the burn- 
out weight is 10,000 lb. (Vostok), then the 
initial weight is slightly in excess of 14,000 
lb., or essentially the weight of Sputniks 

Since all previous Soviet launches have 
been at either 49-dcg. or 65-deg. inclination, 
and Spadats tracking indicated a 59.99-deg. 
ibfe 


tion on the first orbit, 




based on the foregoing, one has every right 
to conclude that the Soviet Union has em- 
barked on another step towards eventual 
manned rendezvous capability. 

A. Dwight Abbott 
Los Angeles, Calif. 

Hydroskimmer 

The pilot report covering the SKMR-1 
Hydroskimmer, which appeared on page 68 
of the issue of Aviation Week & Space 
Technology dated Dec. 2. 1963, is an ex- 
cellent description of this country's first 
large GEM. The U. S. Navy Bureau of 
Ships should be commended for support 
of this timely and worthwhile program as 
well as Bell Aerosvstems for an extremely 
fine job of engineering and design. 

For the record, I would like to clarify 
yonr statement concerning the lift fans. 
Ceneral Dynamics Electric Boat had prime 
responsibility for this system. The glass 
fiber lift bn blades, however, were designed 
and built by Parsons Corp. After twenty 
years of successful rotor blade production 
for the helicopter industry, we are also 
proud to have contributed to the over-all 

J. M. O'Haba 
Sales Manager, 

Research & Engineering 
Parsons Corp. 

Aircraft Div. 

Cover Glass on IMP 

In the article "IMP Will Warn of 
Dangerous Solar Flares" (AW Nov. 4, 
p. 28), it is stated that Radio Corp. of 
America built the radiation-resistant cover 
glass used to protect the silicon cells from 
damage caused bv solar protons. This 
statement is in error. Optical Coating Lab- 
oratory, of Santa Rosa, Calif., manufac- 
tured the cover glass used on IMP. just 
as it has manufactured this type of cover 
glass for most of the larger satellite sys- 
tems which have been built over the past 

Danforth Joslyn 

Vice President 

Optical Coating Laboratorv, Inc. 

Santa Rosa, Calif. 

(Optical Coating Laboratory supplies Spcc- 
tro lab Div,, Textron Electronics, Inc., with 
12 mil 0211 microshect glass made by 
Coming Class lor incorporation in the solar 
panels. Hcliotck Div. of Textron Electron- 
ics, Inc., incorrectly credited in the story 
lor the solar panels, actually supplies the 
silicon cells.— Ed.) 
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Integral characteristic of Bell products 



DEMONSTRATED RELIABILITY 


REACTION CONTROLS— 

successful operation 
on every Mercury and 
X-15 flight... soon to 
control Centaur and 
Dyna-Soar. 


more than 100 times in space 
with a demonstrated flight 
reliability of 100 percent. 


ROCKET BELT— only one- 
man throttleable rocket 
propulsion system ... more 
than 600 scheduled flights 
with 100 percent dernon- 


The demonstrated success of Bell products results from the conscientious appli- 
cation of sound reliability practices in every phase of design and production. 
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, OF A TRUE STOL TRANSPORT MCDO/V/VELL 



A True STOL Transport requires 
effective high-lift devices in order to 
achieve the low take-off and landing 
speeds essential to short field operation. 


- ; 





The McDonnell 188E is equipped with full span, triple-slotted flaps which 
are wholly immersed in the propeller slipstream. Flap deflections of 98° 
inboard and 65° outboard, contribute to a high lift, high drag condition 
which makes possible a landing approach angle of nine degrees — three times 
that of standard transports. Landing speed is approximately 60 knots. 
Ground roll is less than 450 feet at maximum landing weight. The effective- 
ness of these highly deflected, buffet-free flaps have been demonstrated 
on the prototype, the Breguet 941. Ask the Officers who have flown it. 
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Gemini, Asset and Aerobaiiistic Spacecraft • STOL Transport • 

Phantom n Fighter, Attack and Reconnaissance Aircraft • Electronic Systems and Equipment 
Ta/os Missile Airframes and Engines • Automation 



ST. LOUIS 


